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ABSTRACT 

The final feport presents a quarter-by-quarter 
analysis of results in a project designed to develop and implement a 
microcomputer-based management system for resource room teachers of 
mainstreamed mildlly handicapped secondary students. Information was 
to consist of updated daily records of instructional activities and 
of the individual student program in each subject area in both 
regulair and resource clasrses. Quarterly report address site 
development activities, computer systems information, data collection 
and analysis tasks, and computer software information. Teachers had 
access to an individualized education program system which enhanced 
daily lesson planning, and were^rained to use two software programs: 
a readii\g assessment and progress evaluation program and a math 
assessment and tutorial program. Among major findings were that 
teachers were able to record and monitor student a^cademic 
performances via microcomputers; that teachers readily accepted and 
used certain non-time cpnsuming softyrare programs; and that a math 
achievement software program contributed to significant achievement 
iifiprovement of mildly handicapped middle school students. (CL) 
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EVALUATING AND PROVIDING FKEDBACK ON-TIIK KFFECT IVKNKSS 
\^0F INSTRUCTION FOR HANDICAPPED CHILDREN^ ^ 
INTEGRATED IN INNER-CITY SECONDARY SCHOOLS 

a 



YEAR ONE cJUARTER ODiK 



This project was undi*rtaken to d«'vt»lop, imph*m€»ru nnd «>v/i hi.it.»» 
flyst«matic data management and information systAn utilizing 
mi cTdcompu tff TH to fJTovide roBourct* room t«*nclu»rH ol mai um t Vo/imod 
mildly haodicappcd high school jjuplls with updated d/iily records of 
ins triit: t ionifl activities and of the ^nd i v i dii<T 1 student program in 
each ^iibjt*ct area in both regular and resource room classrooms. 
Project activities during the first quarter focuaed on the 
identification of variables » the collection of .is3es;iment 



I 



information, the de ve lopment;^ of measures^ot classroom effectiveness 
r 

development of a data collection system and the development ot the 
microcomputer system,' 

ld«^nt i f ication ot ViriabLea 1 
■ — / 

i 

The reviewof literature regarding the id^n t i fication of 
variables which* have been shown to» be accurate indices of the stude 
the student performance focused on the Academic Learning Time 
Literature (Denhara and Lieberman, 1980; FisheV , Bet liner , Filby, 
Marliave, Cahen , Deshaw and More,. 1978; Rieth, Polsgrove and Semmel 
H979; >^nd Rosenshine, 1978), and th^ FoUxJW Through Literature 
(Bissel, 1976 and StalHn^s, 1975). Based upon these reviews, ^the 
fo I lowing var iablea were chosen for study: Alloc at ion time / 
engagement time, level of difficulty, and level of success/ 

Allocation Time was defined as the amount of time during the 
school day that teachers set aside for instruction in a specific • 
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i^)7H, loiitiii thut rhi» .imi)unt ^)\ i im«- t lui i tmiluMt .illoiwitiMl to 
I Mf«t t »i\t itui Ml .1 upfu'itit' /u*/nlt»mir nt on im |hkm i i v** 1 ✓ ;ri n »>( » .1 1 .mI wi r h 

% 

l<*/iiniu«; II) rtwit .'iron. Tliivv iiuiicat»»<l turtliiT lh;it, till ^hln^^ b-Miu* 
equal, Lh« mora tiAje allocated to academic co/ltenr tfi«* hii<ht*r the 

il lldiMlt •» ' /IC In «• VIMIUMI I . 

In this study > ttu» t»xpor impriters d€»cid<Mi t () in tf»rvi»»w traclnTs 

ti) obtain data roKardinR thf» .immffjt <)t timo ;i I I or a t »'d p«M (iav -nui D'tJ 

Wi'i'k in »Mch rtnbji»ct mattijr area. In rli«* rrsottrc** room, tUv 

t» X DtM' imtMi t a rs decided to record tho' amount ol tiim» /i I located tor 

r^Mdini^ and math mat ruction wliilo iw the ri»>;»nlar i* laH?iroom t h«» 

Tmi)unt 01 t im*» allocated tar instruction in the variou.i contenc ir.'as 

4 

ji ina t h*Mna t I c.s , social stndii^s, and sci*»nce wf»r»' t>) b*' r»u-i)rd4Mi. 

Attt>r tht' initial data wv»r^* collected, tho reaourco room tracher was 

✓ 

t^v) ho r«'spt)n ; I h It" tor ri'portini? any chanties in schodn wliich would 
alter the amount oT i ns t rue C iona I t ime^ al located since he/she is 
required to maintain communication with rei?ular clas^sroom teachers 
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regard inj< the instructional r^ro^ram ^prov ided to ma inst reamed .special 
'-education students. In addition, the experimenters were to 
i ndooenden t ly monitor the amount of t ime^ allocated for instruction. 
These r{» I i. a b i I i cy checks were to be conducted unobtrusively bv scfiool 
and r>rojt>ct personnel on allj/£ation times reported. 

In the Fisher, et. al. study, Enj^agement Tiqpe was detined as t!ie 
amount ot time the student spent paying attention to the task anii 

> 

actively engaged in a task. These investigators reported tiiat "r!ie 
proportion ot allocated time that scutlents are engaged (in academic 
a/tivity) is positiv^ely associated with learning." Thus one could 



CDiu: luhtt tn^l Mtud«(UH %#lio P4V ni««ti?i 4(l»MUu>n In n l ink [vdiw 
im)r#». Theaf data, hot#c»v«r, Arc? proh i b it i vi^ I y «xprnMtvc* to rdllrcc 

t 

(:i)iiM.M|utMit I V , ihm iiivrMt i«aC orw Wfrr to (hitn dot' nnuMi t i uk t Iu- 

t iiTif that Mtudontii are actually engagtnl in He«lwork *ic t » v 1 1 leau and 
«"t t iiii'i I ol tun*' fipiMir on ifadniiit and <liuMis'Mon u(. t i v i t i . 

A HyHtfm was devrlopod to docnimMU r he actual ,imount ot time 
that sludiMUs .icrivi'lv i'ntf.aK«' m iontwork ar t i v i t i s , synriim 
cilU'ti t')r rerordiny; f h«» .'imoiint j)t time «'l,-ip'U'(i between ti'^ciuM's 
Initial instructional assignment and the srud«»nt's completion ol the 
.« is iKnmiMU . wan to be accomplished by prt)viduM', t lie stndmt 

witlr iiu assignment sheet (a duplicate ot the frachrr'j lesson plan^ 
wliirh jpt'ciiv^ed rht» curiictilai materia Is an^ pai^es as * i ;^n<M| , Ih,. 
stucient was to record tne t i mr lie /she br^an .-ach activity and then 
r,*cord r lie time they completed the i n s t r uc t i i^na I issi^nment. 
Reliability checks were to be collected sy s t «Maa t i c a i 1 y to verity tlie 
accuracy of the student's se I ( - rec or d i n^ . Reliability procedures 
were to consist o£ the' teacher, an aide, or another student 
independently but concurrently recording the tiime the students began 
their academic assignments, and recording the 'time when the student 
coiflft\l^etes the paper which is signified by placing the paper in a tote 
tray on the teacheV s desk. These data were to be recorded on a 
daily data sl>eet by the resource room' teacher. The students were to 
be trained to reliably se I f -record these data. In the^ case ot 
stndents time in the regular classroom, the recording and 

the re 1 1 ab i I i ty^firocedures were to be, imp lemen ted to- ensure ac cu ra t e 
reporting. The time spent- on all acade.mic activities in the resource 
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II t I V 1 1 if-n , ic*4ilia|| co«prc»henn lurv 4t: t i v i t , l4nKii4ur «i t mii\;nif*% 

( t ( I iiH lttn\ OI ( ))c»infi prtpofa), 1114 f h n.»irwork 4<(ivuir«n 

( ( oinpii r /i t I on . woril prohl«»mH), ^oii.il uuihf^ .md i< j nu »• . ii<.i(iiu- 

t 0 ht* iii4>n i r 01 <mI . 

Wf .iIho ul.inruMl to m«».imiif* t l.fVr* I oi Ditliniitv 0! A».*i.ltMjn. 
(:i>rW«'nt, On*' nu'.i-iiiri' c on « » (i<M »Mi w.i * t'> Mb'ii<iM*« r hi* 1 .1 !> t 1 1 t v oi r h*- 
it iil.'ifii* iKifn i.il r. 4 I ;/nifii t ) rlir »nt uui ( v)rnn.ii .' . <)iiti .i »( 

J I. if l;it.i wit^h tiM' informal N^^^Uiti C')lU»ct.-ii on the »tu(l.«nt's .KMilr'ni.' 
I pt- ( o I I . f<i*rtilnt) I 1 I I V w.iM rS) i'l I vu 1 ,1 r rMi nwinv? \ to(npnti.M l>ji»»<l 
1 • i) I I 1 t V pr«>t^i.iip )r nv; I ii.i I 1 V li.' v«' 1 <)()♦ i {)v u.'Kt.iI 1o'>o . 
<:'>r[) )f .It lod (W/ll<»'r Koillot, I'U^}), iMr /ll til.Wion M ♦ hi- 

f » 1 ' f ■ N'v.'I .?l ill .i»ti/nr«l r,»,i(l I .-i*^ n.iiiTi.jl vj . fo b.- o;m .1 1 .i-il ■ 

tiriplv f)v rvpHK^ 1 in.l.>inl/ I t .'il '..unol.'s' of n mH.) i I'KS ^0 

Ti.U'iii.ir wr. to r.ilLtjLir*' f ;n' r M(i;ibilitv ot various ;);i.s,uM's ni.f 
'"!•<•'• I' .|v^l^^^>^• V 1 .1 \ rompiittT >irtM'n or hir.l cn()v. ru,»s.' l.it » 
roulJ fij»Mi s t o r^i^'ISs^to^ Li t to ti'.iilwrs who <;mi ri)inpnr»» 

ihv re,i(i:ib I I i t V level ot .1 students' assis^ned with the student's 
U'vrl or re All in ^ as me*isiueci by t and a rd i ?:ed ac U i »■ vemen t tests. Sn^h 
I '.vst.wn t»nabl»'s tr.'jrfu'rs to identitv d i «ic r r p.nic i e s la ^fndiMit i whi h 
would warrant ^roRrain modification, Dat^. werf to h^* roll'^cted bv 
an,il/7.inv, the texts stiuivnts were a.ssii^ned to asi' in th<» various 
J con t oi^t i r^*a > , 

Sii('i't»ss Rat^' as described by Ki^;her, ot. il# ( IV 7 v-> ) -^.^a s a 
measure ot the dej^ree to which students correctly understand tne 
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.i;i«ignf»4l in»C nil t 11)04 1 tllVMx. Pti pi* hion*! UvcU ol i mii .1 

(4«k 1 iltffit 1 1 i«id . High <ucc«4«i ilc ^ c r i he* 1 tii [ u{|[ 1 onis wh#rr rhr 

-HiMU-iit 1)40 4 g.)i)il gl4iip ol Ihr t4ak 4n»l mu 1 v <U4ktii| (Hi4ni.m4l 

ntor*. It 4 ultKlriU Horoi not imuIi* r 4 1 4H(| t (4«ik 4tt<i m/ik»-i 

/ 

l.ih<»ir*t1 !ov ^\ircf«<'«. ^itiiationfi th^r \ti\\ licrwc^<\ low .uul iii^^h^ 
iiU i r4« 41 r tirlinrti 44 mrdiiim iiiu i **«n , MnJitim w»u i'i'««i inv<ilvrn t\ 

Mjf»i/irioi\ of p4rrt4l uridr r d t .tiiti 1 , w^irri- t hi- it'Klrnr nwi*- r •« t .iikI •« 

V 

.'Motii/h !o piiHliui* iioiiif (oiifcl rt-H poi|iir»i , )>ut ;iIho (»HTifnir'< «Trofa Juf 

\ 

f » I i m I t .1 1 I oiifi iti hi?i/hrr undr r m t /inH i ii« i)i Mu- t/iMk. ()v<«r/ill, it 1 
looml tii.ii t lu- mo If timo thi« 4[U(l«*Mt •»j)fnl on high Hum-s*i mitr-ruil 
I III* In ^l\»M l^i^/h^r ^^^^£^4* vrm<^n t . Thr m#'.imiri^m,«nt inv')l/i'(i i o r <i i .1 v; 
^^^n** .n(»it,it y /itt.'iiru'd «)n <lijly .icKlfmir ,i "4 s 11 1 i^nmo n t s .ind (Otnn.iriny 

V 

f lir rr/ni.i h i ( i t y l.-v«*l ot thf ^ic/iHiMnic (OTtt.Mit .mi r i» r i .1 I '-/ith t Im- 
■tt'iJfnts tr.iiiin>^ irpj^toirr. 

I 'Mt Lilly, \\\ (>r<li-r t o rrvu x i in 1 z i» tlu» prob^ibilitV pl.uinn 
it ml.' lit , m tho ip propria to succoss U-vrl TnaCori.il, Un» stitt n'lird 
in-.ivilv upon rrirt»rion reterenced a.s soa .^mr n t i ns t rumen t •! ti) pinpoint 
th*- sfntlrnts acadtMnic repetoire. Tii i ^ lat ilitatpd /icciir/itt> 
assit^nmiMit of the pupil's academic program) Lov 1 1 1 ( 1977 ) has 
indiCiitrd that by directly and frequently measul^lng the tar^ot skills 
n)d »)y cjretiilly studying the child's respon.se patterns the teacher 
c/in l»»,irn the breadth and consistency of the problem and discern 
»»rror patterns. Thus, the teacher will know wtiy the pupil is not 
Sj»hnvini» .is he/she should and c.in m.iK<» the appropriate modifications. 

fhis v.iriablo was measur.'d by c61l<?ctinK data regarding the Cype , 
amount ind accuracy oi work. tKat the pupil completes. ^ 
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Assessment. ;Dat:^ Collection ^ ^ - ^ ^ 



iV"*?^'^ i Assessnfe^t^ -data were collected on thirtiy 10 th and 11 th grade 




level students of Arlington High School during^ the Eirst quarter of ' 
the project. The data collected include norm-referenced measures of 
ach ievemen t in read ing and ma thema tics using tiie St an ford Diagnostic 
Read ing and Math Test and'criCerion referenced measures using an 

Informal reading inventory and an informal math computation test. 

•it- 

The identification of id ios ynchra t ic pupil schedulins^ systems 
_ employed at Arl^in^t^ou High School, however, resulted in a decision to 
"^^'^select twenty additional students from another school. This decision 
was precipitated by the findings that many of the initial thirty 
students selected at Arlington Hi2;K School were placed in academic 
classes outside\o^f the resource room that were staffed by certified 
special education teachers. Thus, many students v;ere enrolled ia a 
series of content specific resource rooms, rather than truly 
xH^ntegrated into maiastreamed regular classroom settings. 

Measures of Classroom Effectiveness 
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Some of the measures of classroom effectiveness that were 
, initially selected for study have been mentioned in the previous 
sec t ion . Those included teacher allocation plan data, and the 
permanent academic products that students produce daily, reports of 
the number of pages assigned, the amount of time spent on reading and 
recitation assignments, and measures of the type of instruction that 
is provi.led to teach var ious*^ ac ademic concepts. These data were 
intended to provide a gross analysis of the impact of typfe of 



instruction on accurat/ of 'Student asf^ignments . 



Development of the Da j ^ Co 1 lec tiion Sys tern 

The data collection system developed was tied directly to a 

* . k 

daily activity form which was completed in part by 1^ teacher a^d 
the student (see figures 1 and 2). The sheet provided a recording of 
the instructional materials being used, the instructional obiective, 
the pages assigned, the length of time the student spent on ^he task, 
the number of items assigned and completed ank the accuracy of the 
students answers. Initially, the form was completed by the resource 
teacher while students were being trained to self-record data. T^e 
form was field tested in the resource room before initiating its use 
in the regular classrooms in order to streamline the recording 
procedures. Presently, approximately five minutes of teacher t^ime 
per pupil is required to complete the form. Since most teachers were 
assigned res p(^s i bi 1 i ty for 30 to 40 students, planning and recording 
time required a total of 90 to 120 minutes p^r day. The intention 
was to reduce the time to enab le the teacher to complete the 
instructional planning and monitoring within- the planning periods 
provided during the school day and immediately after the school day 
terminates. Then the data collection system was to be expanded to 
the regular classes. Preliminary data suggested that time required 
to fill out forms is a critical variable in teacher cooperation. 

^s part of our plan, the data activity forms were to be 
collected by the data manager once they were completed by the 
teacher. Although the data were initially recorded manually, a 
computer program was later developed for excecution, monitoring and 
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DAILY ACnVITY PORM 



1 



Student 



Date 



TI 



MATERIALS 



V PAGHS 



BeginjHnJ 



TIME 



Beqin lincl 



Assig^i 



ITHN^S 
ned {/Comirletccr 



Cor- 
rect 



% Cor- 
rect 



SA - Sul)ject Area Code 



W 
M 
S 



Reading 
Math 

Spelling 



TI - Ty})c of Instru ct ion 

(1) Lecture (S) Discussion 

(2) Modelling (6) Peer Tutoring 
(.3) Prompting (7) Teaclie r Tuto ring 



EKLC 



C - Composition 
SS- Social Studies 
SC- Science 

(4) Self- j^structional /(S) Teaching Machine 

Taken from Year 1 Quarter 1 ijri^T /i^p... 
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Student: 
Teacher! 



TPS 
Date 



Instr 
Area 



Skill 



LRO ' 
\'aire/\uffter 



Tnstnicticnsl /rcp Cedes 

(1) Lang,Ufige 'rts 

(2) "3th 

13) Spellinq ' 
(4.) Coirpositicn 
(5) Life Skills 



^are/Nunll/'er 



. Database HananeiT,ent iyster Tiire-Prob(.st'ep Dally U^vity, Coding-Sheet 
Student- ^uf^ber! ; School! ^ *i ■ 

Teacher fiumbert IFP oatel 



{ ■ 



Perf^ 
type 




HiPC Speni* 
iln HnutcjiScore 



7, 



i 

i 

* 

i 

* 
i 

t 

i 

t 

i 
i 



♦Hethpd 
St8tus*Typc\^ 



Test 



K6|erl| 



Skill Codes i / h\\c6 Codes 

(1) to I10)A^/ (1) Lecture 

Sec individual ^' '(2) ^'ccelling, • 

instruction?L area (J) Frcrptino ' 

r:anu<;cripts for' (M Sclt-Ir,structior,IP) TeacMng Cachine 
skill nDftbers, 



Status Cedes (1) Completed (2) Not Completed 



"~ Perforr.ance Code 

'5) Discussion (1) fRH 
ff) Peer Tutcrinc f?) CRM 
'^i Teacher Tutorinc 
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storage. The ultimate goal was to develop a system allowing the 
teacher to enter data and subsequently 'receive a profile ^of the data 
as well as. an , analysis of .the readability level of tnaterials to be 
used Subsequently. Thus, the teacher will be informed of the 
suitability of the reading level compared to the students assessed 
'"repertoire. This comparison was to serve as a basis for deciding the 
appropriateness or the instructional activities. 

The com^ijuterized form of codified instructional objectives ^ 
'leveloped later in the project allowed the 



leveloped later in the project allowed the monitoririi^ of the pupils, 
rate of pro.i^ress within spec i fica 1 ly deve loped hierarchies of' 
instructional objectives. This" system allowed teacliersl to have 
access to indices of pupil progress by measuring vnte of masterinj? 
objectives over time. \ 

Development of the Microcomputer System 

As specified ia the proposal, (iata -rfianagement system activi/^'s^ 
were divided into two stages of development: The hardware 
identification and select^n stage; artd the software design and 
development stage, 

1 . Hardware identificat ion and selec tion . The pro j ec t 

identified and selected ^ Rad io Shack TRS-80 Model I mic rocompu ter - 

system for the primary school-based user interface for performing 

data entry, data summary and analysis, and data retrieval functions. 

These mic rdcom]j5Uter systems are read i ly avai lable , ye 1 1 documented , 
i 

maintained throu^^h local Radio Shack dealerships,' currently purchased 
by many school systems, and very co>st effective. The . mic rocompu ter 
identified for the project was a Level II CPU,' dual disk drive, 48K 
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RAM* Ttte system jtwas des-igned to be cohrfecbed through an 
acouscibrcoupled- telephone Unei^ to a\ time-sharing computer system for 
transmitting alT studenf data from each >toc^T)site to t/e integrated 
database. The integrated database wasXthen be avai lab le^^o^X^ 
extensive longitudinal ana ly s is~"by^^tt)^ proi'ect investigators for 
program "evaluation^andia more comprehensive analysis of long-range 
ind i vidua 1^8-^w§Ht performance. > ' 

The /timesharing System identified to store lEP objectives and 
materials matches were located at the B loomi ng ton\trati€raic Confuting 
Services a^^ Indiana University. This system vas accessible through 

telephone communications from the Indianapolis school sites. 

/ , 

'The database system employed was~^ the Scientitic Information Retrieval 

\ 

Sys^^^ni (SIR) which A^as designed for interface directly to major 
statistical computer packages such as SPSS and BMO? storage, EIA 
communications in ter f ac e . ^y/s many school systems already ha\>e TRS-80 
Level I or II systems currently in use for ina thema t ic s and science 
classes for instructional purposes. The low-cost expansion of disk 
drive(s), RAM memory, communication interface, and printer to these 
systems provided the . conf igurat ion necessary to perform the data 
management func t ions current ly Vinder design and deve loi^ment , 



2 . Da^a management spftw^re design and deve lopment . Current 
efforts on., software system design h^ve bee/i directed toward the 

; . . . 7 

identificat ion of database structure to be employed*Lor an efficient 
method of dj?ta storage and retrieval. Early in the system design, it 
was 'apparent that the problem of ^ata integration across st^^^nts and 
classrooms would better be served by establishing a communications 
network into a large time-sharing computer facility for large file 
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data storage and longitudinal data analysis. Individual student dat%% 
analysis was, however; confined to the microcomputer system located 
at the ind ividua^ '/sc^^ool- site. Employing a telephone daXa 
communication network allowed periodic transfer of student^ data into 
a large integrated database which provided a more efficient method of 
performing >^ind iv i/dua 1 -^d ^gro up data analysis procedures. 

• The ar/dividual microcomputer systems installed It the school 
sitd provided the primary interface between the teacher (user) and 
the student information entered, summa r i ^ed / a^nd retrieved by tUe^f 
teacher. Individual student data was stared aod ^retrieved xtqi^,^^:^^ 



md ^retrieved |3r,c 

individual data diskettes dirou^h a' conversationally promoted '4yl/ty^) 
at eacn Lqcgl site as spec i tied. , , ' " s^'^ ; ' 

The student data storage and retrieval system for the local/^ite 



microcomputers was des,^gned to contain student information on , S ■ 
individual disKettes with data analysis and r,ep\r r gene ra t ion , - " 
functions directed towards vprov iding the teacher with an e"i:ficient 
system to provide feedback on the effectiveness of instruction on 



individual handicapped children. 
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YEAH ONE, QUARil^TWO 

' / ■' ■ .■. . • ' : ■ 

Site Development Activities ^ \ 

First quarter imp lementat ion, ?ic t ivi t ies occured at Arlington 
High School, but due id iosync rat ic schedu ling, pat terns', s tudeats 
spent little time in regular class. Consequently, a second site was 
added to obtain data th^t was ipore representative of mainstream 
academic .settings. Considerable time was spent establishing 
cont«icts, gaining administrative approvafl and develop^F?g working 
re lat ipnships wi th personnel at North Qentral Pigh School, our secind 
project site, 'North Central had a Cotal of 3,200 students, about 250 
of whom were identified as special education students. Approximately 



100 other students are receiving services of remedial reading ) 

K ^ y ■ ' I 

teacheTS ^hrough Title I and othe^ programs . ^ 

Through a series or planning meetings, we identified a coterie 
of spec ial^ c iass resource room teachers, regular teachers, and 
special .project teachers who agreed- to participate in the development 
of our ^student activity and data monitoring system. Students 
assigned to resource ceienis were selected for inclusion in the 
project. Resource room teachers, primariTy because it is in their 
cu rren t works cope , qoordinated the planning and mon i t or ing 
actt^^^ties. Studei/t performance information wirs be submitted to the 
resource room teacher for compilation and dissemination. 

ir 

h 

Deve lopmen t Assess me<^t Measures 

Dfring the second quarter; instruments were developed to 
continuously monitor student progress. These monitoring instruments 



er|c 



consisted ot a J>ei ies of reading and math probes -idini n i s t e red 

bi-weekly. Read itj^prob^'s consisted of 100 word pasisages taken from 
/ 

currently assigned tfexts or from comparable texts with the same 
\ reading level. Initially, students' oral reading of the passages 
were tape recorded, and the number of words read correct Ly per minute 
'^-and - the number of errors made per minute were scored and graphed as 
measures of student progress. In addition, students were asked 
comprehension questions on the content of the readin?^ passaze. These 
comprehension qtiestions focused primarily on recalline; detail, 
sequencing,' and analysis (see Figure 3). 

Math- probes, which consisted of timed trials on Droblems simiMr 
to chose included in the initial math assessment, vere admi n i s cp red 
Tiie orobe results are eraohed as the number of digits corr^^ct and 
incorrect per minute. These data were used as additional indices of 
pri^y^ram et i"ec t i veness (see Figure 4). 

version of the daily coding sheet wa.s developed (see 
Figure 5). This sheet included the list of instructional materials 
tl^t Che teacher uses, che instructional level of these materials, 
the^' pages assii^ned, an indication of the amount of time that the 
student spent on the task, the number of items assigned, the number 
ot items completed and the number of items correct and inc or rec t . 
These data are used for calculating percenta^^e and rate, which were 
indices used to directly monitor pupil performance and to indirectly 
monitor teacher behaviors. 

Development of Data Collection Systems J 

A major activity during this second quarter was the development, 
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' N f IGURE 3 

READING P0!7ER , 6 
Pages 389-390 



Does Anyone Live Out There ? ■* 
When you look up at the stars and study their movements across 

.7 X 

the heavens^^^r a long time, you cannot help noticing that most of the 

stars move in a regular and orderly way. Hera, in the northern 

\ 

hemisphere, they appear to rotate clockv/ise arbuwd^he North Star, 

TJ 

called Pol^is by astronomers. In fact, their movement around 
Polaris is so regular that you can measure the seasons on Earth by 
the positions of the different constellations like the Big Dipper or 
Orion, the hunter. 

Most of the stars move in this orderly manner, but some of them 
don't. Some, among the brightest stars in the sky, seem to wander 
about aimlessly. 
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FIGURE 3 (Cont'd) 
♦ 

Reading Power 6 - D oaa Anyone Live Out T here? / 

: I V 

1. Uh&t word in the story means a group of stars? 

2. "Most of the stars move in' this orderly manner, but gome of them 
don't." T'niat does the word "some" refer to? ^ 

3. VKiat word in the story means without direction or purpose? 

4. iVhat is the point around which the stars seen to rotate? 

5. What do astronomers call the North Star? 

6. Find the sentence that says how ^you can ^ measure the seasons on 

Earth. I 

V W 

7. VJhat sentence in the story leads you to believe that not all 
stars rotate in an orderly manner? 

8. What do we notice about most stars? 

9. What is an astronomer's job? 

10. Which word does not belong? 

a. Big Dipper c. Polaris ' 

b. Orion \ 
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evaluation and modification of the jitudent performance data 




student performance information and their revisions of the 
instructional activities recording sheet directly on the computer to 
reduce data retarding time. Estimates of teacher data entry time 
indicated that teachers could complete information on this sheet or 
enter the same data directly on the computer for instruction received 
in the resource room, depending on the number of entries, at a rate 
of one to two minutes per pupil. This represented a substantial 
reduction from the initial ten minutes per student required to enter 
the dat^T These prototypical developments and subsequent testin<g 
occurred in the resource rooms. Given the cooperation of resource 
room teachers, we decided to field test the recording sheet in these 
settings and work the recording process before approaching regular 
classroom teachers with the system. A major project goal attained 
during the second quarter was the training of the resource teacher to 
enter data directly into the microcomputer. Previously, the data 
were entered by a data manager. Currently, resource room teachers 
are beginning to do their daily plans directly on the microcomputer, 
as well as entering the results of the instruction for a particular 
day at the first site. 

The collection process centered around the Student Activity 
Management System Daily Coding Sheet, which was piloted in November, 
1980. Subsequent revisions of the coding sheet were made after 
teachers had recorded the data for several months. The amount of 
teacher time required to complete the sheet was a major problem and 
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was reduced substantially, based on teacher feedback.' The final 
version (see Figure 6) allowed the resource teacher, the regular 
class teacher, the student or a combination of- students and teachers 
to easily complete the form. Flexibility was designed to accomodate 



entry and the students' ability to reliably provide the data 
requested on the sheet. A couple of noteworthy breakthroughs that 



performance were: 1) The elimination of the process of computing the 



percent correct or rate of student performance for each activity 
(this is automatically calculated by the computer) and 2) the 
transfer of student demographic data to the microcomputer* from 
student records kept by the larger on-site computer. The 
microcomputer software allowed the teacher to retrieve information 



regarding the student's demograhic profile, daily attendance record, 
schedule of after-school activities, class schedules, previous test 
results, placement history, lEP information and much of the 
information currently incorporated into the cumulative files, such as 
previous schools attended, attendance patterns, grades and previous 



psychological and educational assessment results. This system was 
secured to allow only authorized school personnel to gain access to 
the student records. 

t>perat ional ly , the ^ystem involved the resource teacher inserting 



the program diskette and the individual student diskette, and then 
initiating the program. The teUcher then automatically was presented 
with a summary of the last five days of student activities across all 
^ubject matter areas. She/he can then entered a particular day's 



the idiosyncratic differences between teachers and their style of 
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activities, specifically)* listing the materials assigned to the 
student, the pages, the - readability level of the material, the amount 
of time the student 'spent on a task^ the items assigned, the number 
correct and the number incorrect. Once student assignments were 
collected ^lid graded, the information could be coded into the machine 
and daily, summary reports generated. We have found in the initial 
sets of demonstrations and the prototypical program that there 'was a 
considerable degree of variability regarding teacher attention to the 
information presented on the machine. The data presented in Figures 
7 & 8 suggest that at present^, teachers have moved students into 
higher level content without their completing appropriate lower level 
content. ' 

Subsequently, the investigators will evaluate the impact of a * 
variety of format^ and reporting procedures on teacher behavior. 
Data will be collected to determine if teachers modified student 
programs after being informed by the computer print out that the 
student did not complete or performed poorly on assignments. To aid 
the teacher in making informed decisions, the daily^ctivity forms 
and reports will be presented cumulatively with the las^t daily 
activity placed at the top of the report form for each class so that 
the teacher has quick access to the activities and results she or he 
logs over the l^s t, four days . Another facet of the data col lec t ion 
system will involve the development of data collection sheets and 
graphs for t>he areas of reading and mathematics. These forms will 
enable the principal investigators and teachers to have both formal^ 
and test daca available to them in a tabular summarized form for 
making project and instructional decisions. These forms will be 
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f 
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updated every two 4#eeks to include Che latest reading and mathematics 

i 

probe information on students. These data will be also available for 
correlation with the students' daily activity reports. 

"During this quarter, the readability program was compiled which 
markedly reduced the amount of time necessary to complete a 
readability index of instructional materials. This feature reduced 
the time necessary to complete the readability accross the three 
formulas from three minutes 9b one minute. 

Description of Data Management System Development 

The project data management system configured two separate 

4 

computer systems linked together through as telephone-based data 
^transmission scheme. Figure 9 schematically illustrates the system 
currently in plac€. The on-site microcomputer systems provide the 
primary interactive user interface at the schools for the daily 
col'lection and retrieval of tjsacher and student data. The centrally 
located time-sharing computer system provides the facility for 
storage of all data collected. at the various local school sites. The 
employment of a central data storage facility allows periodic 
transfer of data collected from each microcomputer site, and permited 
project access into an integrated database for overall data analysis 
and summary evaluation requirements. The data communications scheme 
consisted of a slow-speed (300 baud) telephone transmission system, 
utilizing dial-up ports into the central time-sharing system. 

Local school site microcomputer systems. The primary computer 

selected for data entry and retrieval for project participants — ' 

(/ 

consisted of a Radio Shack TRS-80 microcomputer, configured with dual 
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5-1/4" floppy diik driv«i, minimum of 32K core memory, a ierijil 

* »• ' 

communication* interf«c«, and a iilo%i-ip««d printer. Tht» «ii lf»c t ion 
and implementation of thia unit provided the local school sites with 
an effective, low-coat microcomputer that easily interacted with 
users for conversa t iona I data en try and re t r ieva I . The dual f lop^ ' 
disk system assigned one disk unit for individual student data ^ 
storage and the other unit for system software programs. The 
attached printer provided users with optional paper copy reports of 
all data entry and retrieval functions. 

Central site time-sharing computer system. The centralized 
computer system serving the integrated databased tunctions was 
located on the Qloomington campus and consisted of time-sharing CDC 
6000 and CYBER 172 computer system. The TELEX time-sharing 
communications system provided the data transmission facilities. 

Da t a commun ications link. Commun ication functions were prov ided 
by dial-up telephone ports available through the Indiana University 
Computer Network (IUCN). This network allowed local telephone calls 
originating from the Indianapolis area to be routed into the 
Bloomington central computer facility. The transfer of data to the 
central system used the TELEX time-sharing protocol. 

Software Component Description 

Local site microcomputer software. The microcomputer system 
software can be classified into four overall functions: 1) The Users 
Daily Activity Entry (DAE) Routines; 2) The Users Summary Report 
Routines; 3) The Data Communications Routines; and 4) The Software 
Utility Routines. The software developed to provide these four 
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Kaneral iuuctioas riiMid^a on a ttystem £ ipppy di^k^n *' ^>itiiRii«^U oim' 
ol tht* dink driV(*H. Ail current fioftw«r<i wan (h^vi'lopiMl tuui writtiMi 
ill BASIC to provide lor interactive acctsa, di*iketti» tile rnanaj<ement , 
and data transmirtaion functions. Fi^ui-u 10 depicts the K«n<5'"«l 
procedurea for use of the aoftwarc routine* provided at the 
mi^c rocompu ter aite. Th€ main componcnta of these functions are 
described below. * ^ 

DAE routines. The daily activity entry routinea provide the 
user access into the data management nvstern. When the uaer selects 
the DAE function, the system interacts with the user through visual 
prompts displayed on the mic rocoippu te r television screen. The DAE 
rotitines prompt the user for all function selection and data entry 
requests. The routine also monitors user entry errors and re-prompts 
for printer copy log ot the entry activity for user reference. 
'Figure 11 is an example of this log which is produced during an 
interactive data entry session. 

The student data diskettes also contained individual demographic ^ 
files to provide user access to student background information. 
Student demographic information ji^as also interactivly entered by the 
user and the software routines provide the user the option of 
modifying previ/usly entered information. The diskette data file 
structure was./ des igned for random access record processing which 
allowed the/users to select class codes, identify date of data entry, 



y . and enter fcyr storage the variable information into the disk file 
datri records. 

Data sumi^^ry report routines. At any time, the user could 
access the student data file to Retrieve stored information. Figure 
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12 depicts a student report. This sample report contains a full 



listing of all the data collected on the selected student during the 
data collection period. Software was developed that allowed users 
selective inquiry into subsections of the data files. ^ 

Data transmission routines. Upon selection by the user, the 
system executed the data transmission'N^ouJine to transfer the data to 
the central time-sharing computer site. When the user established 
connection to the computer system through the telephone line and 
acoustic modem, the system established the required communications 
protocol with the time-sharing system and initiated the data transfer 
process. The system retrieved the data from the student diskette 
file structure, reformated the data for transmission, transmited the 



data, verified the transmission, and prompted users when the process 
is completed. The system assembled the data into separate blocks and 
calculated a checksum which was transmitted with the data and checked 
by the time-sharing system. If the data check sum did not match, the 
time-sharing system requested a retransmission from the microcomputer 
and the data transmission process continues. 

Microcomputer system utility routines. Various routines were 
available on the system diske.bterwhich performed student disk lie 



initialization and formating tasks when new students are assigned to 
the program. Copy routines for backing both system and student data 
diskettes were also present in the utility routines. 

Central time-sharing computer software routines. The current 
software routines developed for the central time-sharing system were 
grouped into two general functions; the database management system, 
and the data communications routines. Most of the software 




STUDIINT. ACTIVITY MANAGEMENT SYSTEM / DAILY ACTIVITY REPORT 

STlJDhNTt * John Doe / fl: i 

SEX? H 

BIRTIIDATEt 3/3/6^1 
ADDRESS J 320 9 EAST iOTH AF T V5R 
B !.. 0 0 M X H G r 0 is| I N 7 1 U 1 

CLASS J_jA'EADIr-!G / RERIODt 2 / TEACllERt WATKINS -*22'{ 

DATE ■ MATERIAL/LVL/PG(G) SCORE ^ TIME METHOD 

a: 3/ 3/S:L SILVAROLI 5 21-30 100^./ 0.90 lOTCXTBOOK 

K 3/ 2/8.1. LENHES WRK 2 '1-1 90% / 2.;j7 7 WORKBOOK 

« 3/ 2/81 LEMrlEB 2 25 -SS lOO::; / 0.71 TEXTROOK 

:l/J^':l.__LENME3 4 10 -25 86% / 0.93 14 TEXTBOOK 

CLASS { SPELLING / PERIOD: 4 / TEACHER: GLEHn -1797 

DATE MATERIAL/LUL/PQ(S) SCORE TIME HETHGD 

X? 3/ 2/81 SPELLME 3 10-12 50% / 0.07 15 WORKBOOK 

« 3/ 1/81 SHEET :|1=1 6 1-1 73% / 2.20 5 WORKSIIEET 

« 3/ 1/81 DR» SPELLO 6 ■2-20 87% / 0.35 20 TEXTBOOK 

class: WRITING / PERIOD: 1 / TEACHERS rARBY-6 313 

DATE MATERIAL/LVL/PG(S) SCORE TIME METHOD , 

» MO DAILY ACTIVITIES FOUND « 

class: SOCIAL STUDIES / PERIOD: 6 / TEACHER: TARBELL-#2 

t^ATE MATERIAL/LVL/PG(S) SCORE TIME "METHOD 

• K 3/ 1/ei PRACTICE 0 0 60% / 0.30 10 PEER TUTOR 

« 3/ 1/31 OUR WORLD 7 10-20 8()% / 0.73 11 TEXTBOOK 

CLASS: GENERAL SCIENCE / PERIOD: 7 / TEACHER: ERLICK~*101 

DATE MATERIAL/LVL/PG(S) SCORE TIME METHOD 

>> NO DAILY ACTIVITIES FOUND « 

class: MATH / period:. 3 / teacher: SMITH-* 14-} 

DATE MATERIAL/LVL/PG(S) SCORE TIME METHOD 

K. 3/ 2/81 Basic Math 3 1 86% / 13,00 2 WORKSHEET 

r 3/ 1/81 Basic Math 3 :l 90% / 1.93 14 WORKSHEET 

ULASS: BIOLOGY / PERIOD;.: 0 / TEACHER: 

DATE MATERIAL/i...VL/PG(S) SCORE TIME METHOD 

» m DAILY ACTIVITIES Epl.iND << 
y.< ;k ;k ;x « ;:?>:;;!(»:«;;; ;k ;k ;k s ;:< x; ;k a. ^; ;k r^. ;x ;r x; ;;, ;{< ;t. ;;;;« ;k »>!<>;<;« ;x w ;s ;x :««;« ;k x; >k ;k -k ;x k ;k ,k >k 

sciiorK pi...EASE mi\i ;x,>x;x:k ^-^ 

ACTIVITY DATES MARKED WITH ' s< ' INDICATE THAT THE ACTIVITY WAS COMPLETE 

ERJC* n.'EPORT COMPLETED x 42 
aiBBH ' FTHMDC 1? 
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development at the central computer level focused upon using both 
existing software utility packages and the time-sharing sytem file 
control commands • 

Databas e Management System 

As indicated earlier, the pro jec ^employed the Scientific 
V 

Information Retrieval (SIR) System to serve the database manager 
function. This system is efficient for storing hierarchical 
structured data for user retrieval functions based upon a sort/key 
query request language. The SIR system control language is similar 
to the SPSS control language and the retrieved data files from 
database can be accessed by large statistical processing packages, 
such as the SPSS and BMD. The application of the SIR system as the 
database manager provided project /evaluators with a flexible system 
for data analysis tasks. 

Data communication routines . Data from the local site 
microcomputer system was received through the time-sharing system 
file control. When data was transmitted into local data files, a 
procedure file was called to process it for storage into the SIR 
system. The procedure file contained ,a sequence of control commands j 
which executed various routines; these performed checksum 
verification on transmitted data blocks and format data files for 
inclusion into the SIR database. The time-sharing system could also 
be accessed independently from a time -sharing terminal for data' file 
to tape backup procedures and database maintenance functions. 

Continuing Dat a system Development Activities. 

Er|c /io 
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The primary development activities at the local sites provide a 
greater user selection of data entry and retrieval sys temv f unc t ions . 
The DAE routines were expanded^ to include various options for^ata 
deletions, insertions, and rep lac emen ts . Inc lusions of these 
expanded user functions allowed direct random access into the student 
data diskettes for user modification at any variable/record location. 

The same data file access procedures were deve loped for 
inclusion into the data summary report routines. This development 
permitted the user to employ a prompted query-based subset of the 
variables stored for any studept/f. This activity was identified 
through d iscuss iotf^ concerning what type of feedback was most 
important to users. Various formats for data presentation and. 
display were investigated. 

Further modification of the data cransllnissioa routines were also 
scheduled. The major development of these routines involved optional 
communication protocols into different central computer time-sharing 
systems. The mclusior^ of different system communication options 
greatly improved the flexibility of the system to access other 
"standard'' t ime-sh^5;ing systems, which in turn, enhanced the system's 
disseminabil ity . ^ 

Complementing the local site development of different data 
transmission protocc^ls, an evaluation of other larger central 
computer systems will also be undertaken to identify basic system 
development requirements needed for different central system data 
storage applications. The Indiana University Computer I^etwork 
currently provides time-sharing access into two othe^ large systems; 
a DEC-10 System, and a PRIME-750 System. The identification and 
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documen tac ion of the n^quiremen ts to access chese systems will a 
concribute to the ability to disseminate the system widely w. i 
little additional development time. 
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YEAR ONE QUARTER THREE 

\ 

Dur?Kg the third quarter, a number of tasks related to the 
development, implementation and evaluation of an efficient, 
systematic microcomputer-based data and information system were 
completed. These tasks focused primarily in the areas of program and 
software development • 

Program Development Activities 

Arlington High School (A.f^S.). The majority of activities af 
Arlington foQ^used on the col leg Cion and storage of individual pupil 
data and the careful monitoring of teacher program planning and 
decision making behavior • As in the past, the resour&^room teacher 
was responsible for . record ing a majority of the individual student 
data, including long and short range objectives, instructional 
materials used and studen^t assignment Accuracy data. The students 
retained responsibility for recording the amount of time they spent 
on each assignment. 

The most significant change that occurred during the third 
quarter, however, involved the teacher entering into the 
microcomputer all pupil performance data collected in her classroom. 
This indicated that teachers could use microcomputers to enter 
individual pupil data, to monitor pupil progress, and to , plan pupil 
programs. Exploring the use of the microcomputer as a tool to aid 
teacher record-keeping and decision-making was a major objective of 
the project. Daily teacher decisions to be made included: the 

46" 
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selection of the longhand short range objectives for each daily 
activity, the instructional materials selected, and the teaching 
method employed. These de^si6n^ were prompted by a newly developed, 

^tomatically activated student performance sunmary program , 'ciTH (Instr- 
uctional Management System) (^BIS,' which suilfinarized the student's porforp.ance 
for tho previous four days on the p^-ooeclfled> Long Range Objectives (LRO's) 
and Short Range Objectives (SRO'9). 

. ■ . . l ■ 7' 

The investigators continued tV^systeraatvlcariy monitor the 
teachers* planning behavior and compared' planning data recorded * 
immediately after the teacher bega^ using the computer, with data 
entered during the firsft seiiiester by an assistant./ Data compared 
included the average number of skilj areas in which the student 
received instructu)ri , .the number of LRO'-s assigned, the n^I^^h^er of 
SRO's successfully cotopleted- and the , percentage SRO/s assigned 
that were completed correctly.. . 

In comparing the data collected by the teacljer* and entered by 
the clerk during the firgt semester withfthjjse entered in March, / 
several findings emerged. First, the Je^ch|r tjypically assigne/ more 
LRO's during the first semestej^han Ir/.Matchi Second, and perhaps 
most importantly, the teapher as^ji-^xte^i-riiany more SRO's. and 
frequently as sig1ied*.,adj^t tonai ^Sfto' s*, bj^fore ^the preceding SRO's were 
succesTjiMly completed (see. Table 1).: Tliird, 'the March data 
demonstrated ^^^bstantial reduc ti^n .-in th^ number of ..SRO's assigned. 

In additXtHi., tFii;e percent of 'SRO * s isucdesst ully completed increased 
by fourteen perce^it indicating that the teacher waited for the 
student to successfully coinplete one SRO before assigning additional 
SRO s. These r^esults siiggesri that having the teacher enter student 
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TABLE 1 

Comparison of Data Entry Behavior of 
Teacher A In the Months of December 
and March 

(In Averages Across Individual Students) 



Oct. - Dec. 

March 



No of 
Skill Areas 

2.6 
2.5 



LRO's 
Assigned 

7.6 
6.5 



SRO's 
Assigned 

14.1 
9.2 



SRO.'s 
Completed 

10.16 
7.9 



% SRO's 
Completed 

72 
86 
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performance data daily may have encouraged the teacher to attend more 
closely to skill acquisition data, prompting her to incorporate 
additional activities into the lEP to enable students to meet their 
LRO's ^nd SRO*s. A newly developed microcomputer software program 
may have been respons ible/^ for this change in teacher performance* 
For each SRO selected by the teacher, she was required to enter daily 
perina.nent product information to update student progress and to 
specify the criterion for'" s|uden t mastery. As the microcomputer 
program required students*' performance to meet prespecified 
performance xriteria befote advancing to .the next SRO in the 
institutional sequence, th iC^^mayN;^ve prompted the teacher to 
evaluate more closely student progress on SRO * s assigned, rather than 
capriciously assigning SRO*s according to a sequence determine^ by 
the available ins t rue cipna 1 materials* N^ubsequent data analyses 
reveal more clearly the effects the dai^y data entry experience had 
on teacher decision making, ^in terms of number of materials assigned 
per SRO, time spent iti each SRO, and changes in student performances 
on weekly student acqijiLs i t ion rates* 

An alternative ekpTanation for thp changes in teacher planning 
behavior may indicate that the teacher was perfunctory in reporting 
the data related to student progress in order to reduce the amount of 
time spent planning student activities* The fact that the teacher 
reduced the number of instructional^activit ies required to teach a 
skill indicates that she may have reduced the amount of 
individualization of iiist ruction* This, in turn, may have 
contributed to a regression of student performance* The answer to 
these and other quest/ions will be provided after the post-t^ting is 
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completed and che data are aaiiyzed. These data will be reported m 
tiie iourtii quarter r.pprL. 

Site Development Activities 

North Central High School. Arter receiving approval trom the 
Special Education Coordinator tor the school district tor entry jiaco 
North Central High School ,(NCHS), the appropriate classrooms and 
personnel were identified. Percjonnel were contacted and a planning 
session was' set up wxLh the Special Education Coordrhator at Norch 
Central High School, the sciiooi piincipai, the District Special 
Education Coordinator , the rc^^oa^ce room teacher and the project 
sLjrt. At This meeting, che mam coinponeats or Lhe grant were 
discLissed and a demonstration che Student Activity Management 
Sheet (SAi4S) was given by ihe proiecc s computer programmer. As a 
rc^sult ot the meeting, tlie higli school principal and tne special 
education resource teachers approved the implementation oc the 
program into the high school. In addition, a meeting was to be 
scheduled between the project and high school staft^, in which the 
North Centrai Special Educat^oa Coordinator would explain to the high 
school Stat I the purpose or the project and the required role of the 
teachers in collecting the classroom data. 

The meeting was hold, and a general di.>.cussion was held oi tlie 
SAMS and the estim^ited aiaounL Leacher time required to complete 
the daily activity sheet tor maiistreamed students in each ot their 
classes. The consensus oi this meeting was that regular class 
teachers decided not to parLicipate in che project activities becaust) 
their time was ove rc ommi t ced and they telt that they did not need 
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additional information regarding student performance/ ^ 
The teachers did indicate, however, that they would be willing 
to allow students to record the data and deliver it to the resource 
room teacher for entry into the microcomputer. Printouts were to be 
shared with the teachers. To accomodate student data recording 
procedure, the Student Acadetnic Management System (SAMS) was revised. 

The final details of the SAMS form were then completed in a 
subsequent work session. The Student Activity Management Sheet 
includes the following information: name of the student, data, week 
number, classroom subject, period, the attendance (on time, absent or 
tardy), homework status, the class activity (i.e., book » worksheet » a 
lecture, d iscu ss ion , etc . ) , the pages, problems, or questions 
assi:?ned, the time the activity started and stopped, the percentage 
correct on the instructional activity and the grade received, a space 
for the teacher initial or approval, as well as space for a 
classmate's initial. Ten students who met the criterion of having at 
least two academic classes outside of special education were selected 
to participate in the study. Because this activity amounted to 
additional work for the students, a reinforcement system was 
des igned . 

The next step entailed training the students to complete the 
SAMS. Student training included a discussion of the SAMS and the 
student reward system. Questions about the SAMS and how to fill it 
out were answered and a completed model SAMS was provided for the 
students for reference. An accounting system was also developed to 
keep track of students' points. During the first week, the English 
teacher allowed project staff to meet with the students for five 




minutes a day, ^ny ptoblWa, that developed wiLh regard 

collection o£ d^a'' could be discussed.. The corapletpd SAMS was 





lo the 



submitted J^l^th^ resource teacher at the end of each school day. We 



found thrff '*s tuden t s could reliably collect and report data concerninj; 




their cfaily activities and that this information was important for 



resouce ^«;oom teachers to make educational decisions. The program was 
not problem free, however. After fo^r weeks, the regular classroom 
teachers became less willing to allow students time to collect data. 
They did, however, allow the program to continne. The teachers' 
waning enthusiasm affected the behavior of several students who 
periodically neglected to submit their completed SAMS forms and who 
ultimately dfropped out of the study. 



These experiences indicated that unless teachers provided 
students with incentives such as points added to their grades for 
record ia)?, appropriate progress data, chey were not reliable 
recorders. Our axparience, based on observation and teacher 
feedback, suggests that the keys to convincing teachers to use 
computers for monitoring and planning in a mainstreamed environment 
may also be in providing supervised opportunities for teaciiers to use. 
the computers amd convincing teachers of the computer's worth as a 
time saving device to aid planning, report generation* and decision 
making. \ 



We liave tested the effects of supervised practice programs 
designed to entice teachers to use the microcomputers for program 
planning and monitoring. Initially, the cooperating resource teacher 
was reluctant to do her planning at the computer console. After one 
week of supervised practice using the machine and the newly developed 
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programs, however, she became an enthusiastic advocate ot its value 
for planning and tracking student progress. Based on this promising 
finding, our future efforts will be directed toward determining the 
generality of this approach as well as formatively evaluating 
alternative approaches. 

We have found also that teacher usage is related to the extent 
school sys.tems require teachers to develop daily lesson plans, 
generate meaningful periodic reports, and use data to make daily 
decisions regarding the course of instruction with students. 
Unfortunately, based on observation especially at the secondary 
level, the individual pupil program development is most frequently 
merely a perfunctq||y exercise. Our experiences indicate that in 
meeting P. L. 94-142 compliance requirements teachers currently rarely 
depend on daily lesson plans or individualized instruction, nor do 
they use previous data to make educational decisions such as 
selecting objectives, matching materials to objectives, or 
remediating instructional difficulties. To counter the resistance to 
these functions, we developed computer programs that were efficient 
and required little teacher time. 

Computer Systems Development 

Student Activity Management System (SAMS) Development. The SAMS 
project configures two separate computer systems, linked together 
through a telephone-based data transmission scheme. Figure 13 
schematically illustrates the system used. The onsite microcomputer 
systems provide the primary interactive lifer interface at the schocfts 
for the daily collection and retrieval of teacher and student data. 
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Figure 13- SAMS Database Management System Configuration 
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The centrally located time-sharing computer system provided the 
facility for storage of all data collected at the various local 
school sites. The employment of a central data storage facility 
allowed periodic transfer of collected data from each microcomputer 
site, and permitted project access into an integrated database for 
overall data analysis and summary evaluation requirements. As 
previously described, the data communications scheme consists of a 
slow-speed (30D baud) telephone transmission system utilizing dial-up 
ports into the central time-sharing system. Current communication 
functions are provided by dial-up telephone ports available through 
the Indiana University' Computer Network (IUCN). This network allows 
local telephone calls originating from the Indianapolis area to be 
routed into the Bloomington central computer facility. The transfer 
of data to the central system uses the TSLEX time-sharing protocol. 

Software Component Descripti on ^ 

Local Site Microcomputer Software. The SAMS microcomputer 
software can be classified into four overall functions: 1) The 
database management access routines; 2) The summary report routines; 
3) The data communication routines ; and 4) The software system 
utility routines. The software developed to provide these four 
general functions reside on one of the two floppy diskettes, which 
are inserted into one of the disk drives. The individual data 
activity diskettes are inserted into the other disk drive. All 
software was developed in BASIC and compiled into object code to 
provide faster execution of the database management and data 
transmission program functions. The main components of these 
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functions are described below. v / 

SAMS Activity Management Rout ines CAMR). Activity Mcinagenient 
Routines provjLde the user with an interactive method to enter daily 
student activity data into the system. When the user selects the AMR 
functions, the system interacts Vith the user through visual prompts 
displayed on the microcomputer television screen. The AMR routines 
prompt the user for all activity module selections and data entry 
requests. The system also monitors user data entry errors and jf 
re-prompts the user for reentry of corrected data. 

Figure 14 shows the initial AMR menu display that is presented 
to the user at the be^^ianiH^ of i data entry and retrieval session.' 
The eight data access module4^ . irreatly available in the system are: 



1. 


Student 


demographic data 


2. 


S tudent 


contact data 


3. 


Student 


a^- ' L vity da La 


4. 


Student 


IRl/ fMl data 


5. 


S tudent 


SDRT data 


6. . 


Student 


SDMT data 


7. 


Student 


group points data 


8. 


Teacher 


schedules/ services data 



The following sections contain brief descriptions of the AMR 
modules implemented on the system. Specific information regarding 
the use and interpretation of the s t uden t / teache r activity data 
presented is discussed elsewhere in this report. Figures 15 through 
21 will illustrate formats of user screen displays for data activity 
entry and examples of printed reports available from the SAMS system. 
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STUDENT ACTIVITY MANAiiEMir^NT liYBTEh 
CENTER FOR INNOVATION IN TEACilINQ THE HANDICAPPED 
<C)J.9B0 C»X.T.I-1. / INDIANA UNIVERSITY 
MAIN SYSTEM DISKETTE )(cx< 
:l. ACCESS DEMQCRAPllie DATA 

2 ACCESS CONTACT DATA FOR A STUDENT ' * 

3 ACCESS AClI'v'ITY DATA r-QR A S-CUDENC 
•'{ - ACCESS IRI/Iril DAi A FGI-; A STUDENT 

■ Ivl ■■■■■■■■ ACC:ESS SDF:;f DATA FOR A STUDENT ' 

6 ■■■■■ ACCESS SDMI DATA FOR A STUt>EiHT 

7 ACCESS POINTS DATA FOi;; A CiROUP 

9 ■■■■■■ ACCESS TEACI-IER DAT A. FOR A IE AC TIER 
PRESS THE KEY 'FOR THE ^aJMBER YuU^ DESIRE:; 
•II' FDR HELP, OR ' E TO EXIT 



7 



FIGURE 14, SAMS AMR User Selection Menu 
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1 . Scudent Demographic Data. Figure 15 ( 1-5 ) i 1 Ins t rates 
intiormation available from the Demographic Access Module. The menu 
(15.1) permits the user to select any ot six choices related to each 
individual student data diskette; These are: 1) Standard 
demographics; 2) School related demographics; 3) Class schedules; 4) 
Extra-curricular school activities; 5) Extra-curricular non^school 



The user actions fov data entry and display control are prompted 
on the bottom of each display page. The up and down arrows on the 
keyboard move the arrow pointer to the data item selected for entry 
or modification. If no data is present for the item, an "a" symbol 
will be present in the data field to the right of the arrow. An 



selection allows the user to enter or modify the data item pointed to 
by the arrow. More than one page of information may be available tor 
each type or demographic record and the user controls page displays 



through the use of the and characters for "previous** and 

"next** pages. The **P** character prints the report displayed, and the 
"E" character returns the user to the main AMR menu. 



following modules. 

2. Student Contact Data . Figure 16 (1-3) illustrates the 
student information available with regard to teacher to teacher and 
teacher to parent contacts. The menu (16.1) is the initial user 
display and Figure 16,2 and 16,3 show the printed reports available. 
Note that all dated or sequenced information in this and other 
activity modules are listed in order from the most recently entered 
information down to the initial entries.. User data entry procedures 




demographic report • 



Similar user control conventions are present in all of th^ 
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15.1. Demo^aphlc Data Access Menu 



BAM*,) Dr-MOCRAPIIIC DATIF ACCLSl. MOOULE 

;l. ACCCiBS STAMOAUD DEMOGRAPHIC 3 

2 ACCESS BCHQGL DEMOCE API lICS 

3 ACCESr, CLASS SCHEDULE 

'{ - ACCESS EXTRA CURRXCULAR SCHOOL.. ACTiyTf lES 
l:i ACCESS EXTRA- CURRICULAR NON-SCI lOOL ACTIMITltES 
(;•> :::: PRINV i:-NTi;r;:E DEhDCr-A!--||IC RECORD 
OPTIOfI NUMBER? 

(PRESS ONLY THE 'ENTER' KEY TO ULT\ ) 



15.2. Standardized Demographics 

BAMS DEMOCRAfMIIC^DATA ACCEBS MODULE > STANDARD DEMOGRAPITICS 

!:> r LI D p: n t n u m be. r :i - 9 9 9 9 > • ■ > .1. 

riRST NAME (\'5) GP;EGDRY 

MIDDLE IWITXA4:>-_J^:l ) D , "^n. 

LAST NAME (20) ShITH ^ 
SEX (M/P) 

E;; X R 1 i 1 D ,\ 1 E ( M i-1 ,•' D [> / Y Y ) 0 '-vi / 0 1 / 6 3 

STREET ADDRESS (30) J.3'16 S. EriERSOii AVENUE 

C 1 1 Y ( 1 5 ) 1 M [) X ( -I N A I-- 0 L I S 

STATE ("i) XN ^ 

:r.iPC0Di:;: (lo '\622'\ 

PAREMTS' NAME (2 ',5) MR. GERALD SHXTil ""^-^ 

PHOME ii^ ( AAA-XXX-NNNN) 3 1 7 -55'5--S765 

USE THE UP/ DOWN Al'jfaJW KEYS TO MOVE ARROUv ' ' TO EhPPER ITEM*/ 

' ' J 0 r ■ R 1 M ■)■■ y -' ■ / • > • r o i-^' p p: e v i o u s / n e. x j v age, ■ e^ ^ r o e x i t 



15.3. School Demographics 



BAMS DEMOGRAPHIC DATA ACCESS MODULE > SCHOOL DEMOGRAPHXCJ 

COUNSELOR (2'5) -> MS. MARJGRXE 4Ta.S0N 

MAINST REAMED (Y/N) Y ^ 

HIGH RISK (Y/N) . N 

LEARNING DISABLED (Y/N) Y 

MENTALLY RETARDED (Y/N) N 

EDUChT ION ALLY DEPRIVED (Y/N) N \ f— 

DASIC (Y/N) N 

P ! U C A M T R A C I ( :l. ) V 0 C A T .1 C) N A i.. 



USE THE UP/DONN ARROW KEYS TO MOVE ARROW i- TO ENTER IT EH, 

'p' TO PRINT » '■■:.'/'>' EOR PREVIOUS/NEXT PAGE, 'E' TO EXIT. 



^ " '^•'V';.,. > Figure 15(1-3) . SAMS:, Demographic Access /l^odule 



15A. Class Schedule 



J5AM{3 DEMDGRAPIIIC: 


DATA ACCESS 


MODgLE > CLASS SCI 


ilEDULE 




• > RDNG 


i 


READING 


DARNELL 






ENQ 


11 


ENGLISH B 


WILEY 




123 






OOC SV B 


DARNS TON 






SCI 




in |'% f 1— V 1 /♦^ I"' r«| 

bl.,lL:.NLL b 


T r" r* 1 
i:> 1 L L L 




/A « V A Y 


MATH 




MATH CI 


MERRY WELL 






Rtre. RM. 




RESOURCE 


STEFFEL 




123E 


STDY HALL 


' > 

4.. 


STUDY HALL 


DURAM 






SAMS CLASS 


F'. 


NAME 


TEACHER 




ROOM 



USE THE DP/DOWN ARROW KEYS TO MO'JE ARROWy ' « ' TO ENTER XTEM* 
'P' TO PRINT, '<•/'>• FOR PRE'JIOUS/NEXT PAGE, 'E' TO EXri. 



15.5./ School Activities 



SAMS DEMOGRAPHIC DATA f^qESS MODULE > SCHOOL ACTI'v'ITIES > PACi; 



•■•> FOOT DALE 
WRESTLING 

e 

& 

e 
(» 



ACTIVITY 




) 



EY^:?iTO MOVE AI-cROWy « TO eNTET< vITEi i , 




USE THE UP/DOWN ARROW KEY^ 
' • P " T 0 R li^f ' < '/•>' F 0 R' F- 1-< E V 1 0 U S / N€ X ( I ■• A G i:: y ' E ' T 0 [i^I T . 

15.6. Non- School Act! vi j^s^%,-w^f 



Si^MS DEMOGRAPHIC DATA hCCESS rtODiiLt: 




i^;; ci- iuui.. f'n.;Ti'v'i. riL;.: , :f 

M?' V 



/J. PHONE 



i 



I HE LlP/DOyiN ARROW YS XU ■■|-'ia'->L • ARkOH v TO EK'TER TTl^'t: 



' p pin N T 



' < ' / ' > ' r in; ri.-i •j;i u;i;./Nl / I I - .v: .; 



TO EXIT. 



.! 

. '.".Ut... 



Figure 15,(4-6). SAMS: Demographic Access Mpdule 
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16.1. Contact Data/Access Menu 



. yrtMB'p'jNTACT DATA ACOLtj!;; Moouij;: 
'^. t ■••'^ (tL'ACiiER ~Ti.) Ti;.Ai:;iiii;:R contactb 

^'2.<^-- TtS^^CHER TO PARLiNT CGNTACTB 
^ IVypE OF" CONTACT? 

(•pr;:t:<:>G only the 'EirrEiA" key to exit) 



16.2. Teacher Contact Report 

BAMB CON 1 ACT DAI A ACCESS MODULE > TEAC1IEF< CONTACTS 



STlJDEN C : :l. 



CEEGORY 



SMirii 



DATE 


TIME 


PROM / 


TO 






3 5 0 0 


STEEL/ 


MERRYWELL 


Q 


0'»/:ll/B :l. 


2 too 


DARNSffON 


WILEY 


P 


0'}/:l ()/() :l. 


9',r5 


DURA Ml 


STEFFEL 


C 


O'l/O^i/OJ. 


2 : 0 0 


DARNELL 


STEFFEL 


■♦■ 


0'»/ Oli/ 0 :l. 


;l. : 0 0 


KliLEY 


STEFFEL 




0 'VOL/ 8:1 


:i. 2 : ;:■) o 


STEFEEL 


DARNELL 


S 


0 '■}/■() .1 /B :l. 


J. 0 ; 3 0 


STEFFEL 


WILEY 





OUTCOME 

PLAN COORDINATfON 
SOC. ST. VOCABULARY 
CLASSROOM MANAGEMENT 
NUT ED LESS TARDINESS 
DISCUSS LOW TEST SCORE 
DISCUSS TARDINE<3S 
PLAN ENCLISH CURRIC 



« ENi:.' OF CONTACTS >« 



PURPOSE codes: (REFERS TO 
t 

•P' PLANNINC 
'S' SOLVE PROBLEM 
'C CONSULTATION 
'i* ACAQEMIC PLUS 
' ACADEMIC MINUS 



' ? ' ^: 0 L U M N l-l E A D I:": R A B 0 V E ) 



16.3. Parent Contact Report 
iiAMS CONTACT DATA ACCESS MODULE f PARENT CONTACTS 



student: :l. CRECORY 
DATE TIME FROM 



0 1/ 05/ 01 2t30 
il -■{/!) 3/ 8:1. 2:00 

o-}/u:i./OJ. i:30 



STEFFEL 
STEFFEL 
STEFFEL 



SMITH 

TQ 

MOTHER 
FAniER 
MOTHER 



? OUTCOME 

+ LESS TARDINESS 

- LOW ENGLISH TEST SCORE 

S DISCUSS TARDINESS 



:k i:::nd of contacts >^ 

p u R p 0 s i:;: c; odes: < r e f e r s r o • ? ' c o i... u h n h i;:: a [) e r a I:; o v e > 



.p. 

' s ' 

'i: ' 

' .... ' 



i-'i...ANN:i:NC 

SOLUE PR OEM... EM 
CONSULT AT :i:oH 
ACADEMIC PUJS 
ACADEMIC MJiiiUS 



ERIC 



FIGURE 16 (1^3). SAMS: Student Contact Data Access Module 
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I 

(not shown) are similar to the demographic and activity moduTes which 
to I low. . \ 

3. Student Act ivity Data . Figure 17 (1-3) illuHtratea the 
student activity information available. Figure 17.1 is the initial 
display presented to the user when the student activity module is 
selected. Upon selection of the class number, Figure 17.2 is 
displayed to the user and the system prompts for the action desired. 
This display indicates the last student activity entered and prompts 
for additions or modifications. Figure 17.3 shows the complete 
printed report of student activities that may be requested. 

4. Student IRl/lMI Data . Figure 18 (1-5) shows the Informal 
Reading and Math Inventory information available. Figure 18.1 is the 
initial menu displayed which prompts the user for a selection. 
Figure 18.2 and 13.3 illustrates the Informal Reading Inventory (IRl) 
data and Figure 18.4 and 18.5 Informal Math Inventory ( IMI) data. 
Figure 18.2 and 18.4 is the initial display for each of the 
inventories and Figure 18.3 and 18.5 the printed reports available. 

The prompted options shown in Figure 18.2 and 18.4 allow the 
user to enter new inventory data, control the display, or pri^^ out 
the informffion contained within the database. The character options 
available are: the "I" key for inserting new information, the 
key for displaying the next page of information, the "R" key to reset 
to the first page, the "P" key to print all information » the "K" key 
to display the column information keys shown on the bottom of the 
printed reports (18.3, 18.5), and the '*E" key to return to the 
current modu le i^enu . 

5. Student SDRT Data. Figure 19 (1-2) shows the iai?ormation 

% 
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\ 



mm 



I'J .1 

■ r 



Student Class Schedule 



u\m ACTIVITY Acte'.:; mtAiu: 



ir\ [.}[>' 

1. 

2 

3 
^» 

rr 

^< ~ 
6 

7 .T. 

CI..AS 
( Pro 



1 



cri::g(.)Iv'Y 



t.N(; 

SDC ST. 
SCI 
MATH 

RES. RH. 
DTDY HALL 

ss' ONLY the E\%U< ken to EI KIT) 



READING 

i;i:NGLi;-)ii d 
ij;(;)C lii T [;i 

GCILNCL B 
MATH CI 
10 MiSCURCE 
i!v f)Tl.)DY HALL 



I 

11 
3 



■;mith 

TLACKiLR ■ • 
DARrJLLI... 
WILLY 
LARM'.yrON 
<3TEEL 
MERRYlvLLL 
STEF'FEL 
DURAH 



I a.) Hi I 
7.3 '\ 
A 23 
^» 0 0 

3 '1 5 
123L 
3 'I J:, 



17.2. Selected Class Activity Access Menu 



<3MITH 
TEACHER 
DARNELL 
HOMEWORK 



SAMS ACTIVITY ACCESS hODULE 
student: f 1 GREGORY 
CLASS P. NAME 

;L RDNG ' 1 READING 

DATE ATTENDEMCE 
0'{/(Kj/81 on TIME YES 
(ABOVE DATE IS LAST DATE ENTERED) 

:l. insert" ACTIVITIES 

2 - DELETE ACTIVITIES 

3 = ALTER ACTIVITIES 

'\ ---- DISPLAY ACTIVITIES 

PRINT ACTIVITIES 
liPTION NUMBER? 

'ipresi. ONLY the ENTER ke\J to EXIT) . 



ROOM 
23'< 

NUM. OF ACTIVITIES 



Figure 17 (1-2). SAMS: Student Activity Access Module 
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17.3. Studant Class Activity Printed Report 



r.AMS ACTI'JITY A CCE <')!:;' MODULt: 

STUDE NT J 11 1 GRl^GQRY BHITII 

CLASa P. NAHE illACI ROOH 

I '^^^ RDNCv 1. READING DARNLLL. 2.3'\ 



DATE 



ATTt:NDF;;NCE 



HOMEWORK NUh. 01' ACTIVITIES 



()-1/0fi/B.L ON TIMC 




YES 






'*> 


* 


ACTIVITY 


PB. 


PE. • PRB 


QUE 


MIN 


. %0K GRADE 


SMALL GRP 




38 


0 


0 


2S 


07. C 


OUR WORLD 


29 


39 


0 


10 


20 


7'17. C 


DATE ATTLNDENCE 


HOMEWORK 




NUM. OE 


ACTIVITIES 


O^I/0^}/Bl ABSENT (EXC* ) 




NA. 






0 




ATT lUTTY 


PD. 


PE. PRB 


QUE 


HIM 


/lOK GRADE 


'A^~ NO ACTIVITIES FOUND 'at^ 














DATE ATTENDENCE 


HOMEWORK 




NUM. or 


ACTIVITIES 


0 'I / 0 ;;j / 8 1 1 A i;; d y < u n z >: c . ) . 




NO 






3 




ACTIVITY 


PI.;:. 


PE. PRB 


DUE 


MIH 


7:0K GRADE 


D»L WRKBOOK 






iO 


0 


IS 


70% C 


WORKSHEET *2 


0 


0 


U 




15 


78% C+ 


ORAL RDIi^, 


yz 


1^ 


0 


0 


10 


0 % C 


DATE ATTENDENCE 




HOMEWORK 




NUM.. or 


ACTIVITIES 


0^i/02/3;L ON TIME 




YES 






2 




ACTIVITY 


PB. 


. PE. pr 


■<B 


QUE 


MIN 


%0K GRADE 


SPELL IT 


12 


V5 


U 


20 


10 


70% C + 


DISCUSSION 


0 


0 


0 


0 


20 


0/1 A 



>f^ EMI.) or ACTIVITIES x< 



key: 

UMEXC - UNEXCUbED 

e:<c ■■■■■■■ E>:cunEij ^ 

NA ■■■^ riOT AI-T'LICABLE 

PE EEClMNlriG I' AGE NUMBER 

PF. - ENDING PAGE NUMBER 

PPI-: :■ r-'UMBEi". CP PROiisLEMS ASSIGNED 

QU\: NUMBER OE QUEST IONS ASlli I CN ED 

MIN •■■ ACTIVITY TIM;;;: IN MINUTES 

Zu\\ PERCENfACE CORRECT 

p» c:...AS!:; pe:"^iol) 



17 (3). SAMS: Student Activity Access Module 
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Pigur* IB IRI/IMI Data Accais Menu 

HAMS IRI/IMI DATA ACCESS MODULE 

1 INKJRHAL READING IN^v'tiiN TORY ( IRI ) C 
1! IMrORMAL MATHMATICS IN^v^LiNTOf^Y (IHl) 
TYI i: UP VI Sl? ' 

U'Rl.;t.<.. ONLY ilC 'ENTER' Ktr,Y TQ EXIT) 



18.2 IRI Data Display and .Action Menu 



<:>AMS IRI/IMI [)A1A ACCESS MODULE 



INFORMAL READING Iil'.'EHTQRY 



ER CC lOR 
1 .3 70% 937. 



CODE DATE MATERIAL 

[;IMONTH 0'1/23/'dl GTECK 

C E T C% E% CR 

73 27 21 73.07. 27.07. 3.5 

CODE DATE MATERIAL 

BIMONTH 0^/11/81 STECK 

C E T C7. E7. CR 

65 35 16 65.07. 35.0% ^.1 

CODE DATE MATERIAL 

PRETEST 0 3/22/01 STECK 

C E T C7. E7. CR 

50 '...0 2 0 5 0.0 7. 50 .07- 2.5 

STUOENT: 1. GREGORY SMITH 

'I' TO INSERT TESTV '>' FOR NEii^ PAGE» 'R' TO RESL:T ' 
'P' TO PRINr» 'IC FOR KEY, 'E' TO EXIT 



ER 



ER 



CC 
677. 



CC 



TOR 
917. 



TOR 

927. 



18.3 IRI Printed Data Report 

MS IRI/IMI DATA ACCESS MODULE > INFORMAL READING INVENTORY 

UDENT: 1 GREGOF<Y SMITH 



D£ 


DATE 


MATERIAL 


C 


E 


T 


C7. 


E7. 


CR 


ER 


CC 


10 


MONTH 


0^/23/81 


STECK 


73 


27 


21 


73.07- 


27 .0": 


3.5 


1.3 


7 0 7. 


93 


MONTH 


0 'VI 1/81 


STECK 


65 


35 


16 


65. 07. 


35 . 0 7- 


1 


2.2 


677. 


91 


ETEST 


03/22/81 


STECK 


50 


50 


2 0 


50 . 07- 


50.0". 


i.r 


2.5 


557- 


92 



end of tests « 
y: 

= numder of correct responses 

N I.) M P: L R 0 r E I < R 0 R R £ S !■ • t J N i5 E S 
" TIME IN HI.nUTES 

- PERCENTAGE CORRECT 
PERCEiJTAGC ERROR 
CORRECT RESPONSES/MINUTE 

« ERROR PEGPONSES/MINUTE 

- PERCENT A Gi: OF COMPREHENSION QUESTIONS CORRECT 

l< ■■■■■■ INTER Otil.LRVER RELIABILITY I 



' 18 (1-3). SAMS: IRI/IMI Data Access Module 
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Ifl.A mi Data Display and Action Menu 



;w.ns iKi, irii DoiA (.cLi!;!:; huouir: . ini dk-.'Imi. nr. iiii n,i i m/.. i irvi ri i (iI;y 

ClllH DATI MATl;.Rl.f^l 

HI 1 la V II 'I / I o/u I ri..ia.iri(.. 

I, I 1 (--, I.:;-/. V.U i.\< un.; 

ov ...I. 'o .'.v. 07. irt.o 6,:: /or. vo/. 

mi.T DAT I. . MATi:r<i.u,. 

Ill I l;| V O'»/0V/()1. OrrKLING 

c i: I (■.;% u: c\< ti< i-<: i'^"^ 

62 30 ' 5 62.07. 30.0% 12. 7.6 I 607- 92': 

coui: dam: hatc.rial ^ 

nri:::i'.i y o';/02/ci !:;ti.:rlin(:; 

c r T C7. t:7. (;;r< t:R cc inic 

56 "Ji 56.0 7, ^'«.07. 11.2 0.0 J.i77. 007. 

student: 1 GREGORY SMITH 

'I' TO INSERT TESTf ' > ' FOR NEXT RAGEr 'R" TO RESET' 
'V TO PRINT r 'K' FOR KEY* 'E' TO EXIT 



18.5 IMI Printed Data Report 

( 

MS tRI/Ihl DATA ACCESS HO DOLE > INFORhAL MATHEMATICS INVEMTORY 
UDLNT: 1 GREGORY SMITH 



:)E 


DATE 


MA n: RIAL 


C 


E 


r 


C7. 




E% 


CR 




ER 




EKEY 


6/01 


STERl-IMG 


69 


3 L 


rr 
»J 


69. 07. 


3 1. 


. 0 7. 


1 3 . U 


6 




7 07. 


EKEY 


0-1/09/3 1 


STERLING 


62 


30 


^1 


62 .0 7. 


38 


. v7. 


12.'1 


7 


.6 


607. 


EKEY 


'0'</02/Ol 


STERLING 


556 




f- 
.J 


56 .0"; 




. 0 " 


1 1 . 2 


0 


.0 


577. 


ETEST 


0 3/ 27/0 1 


STERLING 


50 


5 0 


^.7 


5 0 . 0 7. 


5 0 


. o:. 


10.0 


10 


. 0 


'107. 



9 
9 



END OE TESTS « 
Yt 

NUMEER OF CORRECT l^•EE■iPG^iSES 
= NUMBER OF ERROr< RESI'DNSES 

TIME IN minute;;; 

- PERCENTAGE CORRECT 

PERCENTAGE ERROR 
n c: 0 r^; I ■; E C T \< € S P (3 N !:> E S / i 1 1 li U T E 

■■■■■■■■ E f ■; f< 0 R R i:: s p o n ri e s / m i n u t e 

■■■■ per(:t;:;mtace of cohf rehemsion questions cgrreci 

U irnL|.;- OPSER^ER RELIAPILITY 



I Figure 18 (4-5). IRI/IMI Data Access Module 
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aviiilrtbli? for •tudent . per tormiinc« on thu Stanford DinRn<)*tic R<?fldinK 
Test (SORT), Figure 19,1 ahotis the initial display nnd the user 
option* available. The uaar optiona are aimilar to tlie previous 
IRl/lMl module data entry and cqntrol functions. Finuri* 19,2 in thr 
printed report available. 

6. Student SDMT Data . The format of the Stanford Diagnostic 
Math Teat (SDMT) is aimilar to the SORT discussed above with the \ 
column variable keys changed to reflect the information required to 
store SDMT data (Figure 19 (1-2)). All unor prompt ed , opt ions are the 
same . r 

7. Student Group Points Data. Fij<ure 20 (1-2) illustrates the 
Student Group Points data records available to the user to track 
student assignment completion activities. Figure 20.1 shows the 

initial display for the selection of the group point data entry, 

/ 

entering new students, displaying and accessing points, and printing 
out group information. Figure 20.2 shows a printed report for one 
group of students ' ss the indicated 10 days. 

8. Teacher Scnedu lea /Serv ices Data. Figure 21 (1-2) 
illustrates the Teacher Schedules and Service information available 
to users of the system. Figure 21.1 shows the initial display which 
contains the names of the teachers and their current schedules. 
Individual teacher instructional services are displayed at the bottom 
of the screen corresponding to the arrow that points to the teacher 
name and schedule at the top of the screen. Similar item addition 
and modification options are employed to the user for keeping teacher 
schedules and services current and available. Figuie 21.2 shows a 
complete printed report of all the current teacher schedules and 



67 



19.1 SORT Data Display and Action Menu 



:;am;; 'idki oaia A(.:r:i:si; modul i: siAMrui<i) i)i ai.mom ii. iviuDirn. km 

SUM)! m : .1 UKI DOKV !.>f1I 111 

(.111)1. onrr: add. rc. i-i;. kc. immhi \.i\<i\ im ad 

^oi: . L I r » iNi . u) 1 1 ANf^i (Nfini kmh: 

hOMMll Y lit)/ L 6*U . I) 1' . I' . V . V 

hONlMlY OM/l^j/m ('i.*.* Ivi.U M.'V o.O -♦.U ^1.79 

r 1 n I " r: v o : i / 1 1 v ( n • ( i f.i * <'> ? • "'i -i • v /, . (» h . . 



•I" TO PRINT r 'K* FOR KL:Y» * f. * 10 E-.XIT 



19.2 SORT Printed Data Report 





DATA A(::cri>i:; 


nuDOL.i: 




v/IAii 


•UI<D DIACNO: 


, (10 




\\\ ( ODl .M 1 : 


I (.;r<i:: lUiivY 






i.>nITl 1 








uool. 


DA f i: 


AUD . \< 


0 . 


RC . 


RC . TT ION 




Rt:AD 








i. 1 


. INI 


. rO I L Af^AL 


ANAL. 


RA ! t- 


^H:)i\^TllLY 




... ,) , 


. (J 


3 . 0 


l:i . I) 2 ^) . 1 ' J 


. 9 


'\ . 9 


h(JN 1 tIL.Y 




6 . 9 


. ;i 


2 . 0 




^1 . 0 


'\ .79 


\'\<\:'\ I ST 


0 3/1 1:1/0! 


6.0 


. r> 


. \:> 


'1 . 9 <') . 0 


T . 


. 6 



y v:\\V} or 11:313 >k 



ici - Y : 

A 0 D . U 0 \Z . - A U t> 1 r 0 F< Y \} 0 C: A i:: 0 L. r i R » 

RC. LIT. RL ADINO COMPRlI ILNGION LITPRhL 

l:C. INT. READING OOhPRR HRNSION - INPt.RRNTIAL 

RO. TOTL REAOlrlC OOfiPREHi::NSION - TOTAL 

PMON ANfU.. PlIONLTIC ANALYSIS 

:,TRll AfiAL SIRUOrWRAL ANALY3I3 

!:i:,M) i;:AiL - RLhDINO IcATL 



Figure 19 (1-2). S/\MS : SDRT Data Access Module 
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20.1 SDMT Data Display and Action Menu 



SAi^fS BDHT DATA ACCC-SS MODULE 
STUDENT-; :l. GREGORY 



■ STAMFORD DIAQHQGTIC riATII TEST 
SMITH 



CODE 
HONlT-lLY 
PI-:;ETEST ■ 

« END Of TEsr;;; » 



DATE 

0 "i / 12 /Q 1 
0 3/:l.4/G:l. 



msy; 

5 . 3 
'5.1 



liiiROWN r-QRM 
COMt-'. APPL. . 



TOfAL 
5.1'5 



GREEM FORM 
APPL. 

3.9 



'I' TO INSERT TESTi- '>' FOR NEXT PAGE? 'R' TO RESET' 
'P' TO PI';INTi- 'IC FOR KEYy ' E*' TO EXIT 

20.2 SMDT Printed Data Report 

SAMS SDMI DATA i^C\:[::.SS MuDlJLJ;: > i ANF DRD diagnostic imTME-hATIi; 
STUDENT : :l. GR£ (;;(:} i-::Y SHIT! ! 



CuDt:- DAi I:! 

hOMTHLY 0^1/1 2/8:1. 

PREVESV UJ/J.-^i/Sl 

ID Gl- T!:::3 l3 ::■ 

KEYt 

tlG'fS i!Ur!i:::i:i': SrGr:T:-; 
Ciii ii ' CGni- UTAiIGiT 
Ai- ; AiA-'LIC A I'luiNiS 



Dj-^GHM FORM 
N3YS ♦ Curi!"' ♦ A! ■■p.... 

V .!. \J V ^.; I <, .1. 



G !■>;:;: EN rORM 
TOTAL APPL ♦ 

i::* j i:: /> . » 

■> J. 1 ♦ > 




SAMS: SDMT <Data Access Module 
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21.1 Points Access Menu Display 



BAMS STUDEiiT POINTB ACCESS MODULE 

WHAT G ft GUP NUMI-ji;;: R (.I- 5) DO YQIJ WAiJT TO ACCESS? 
(PRESS Oi^iLY THE 'ENTER' KEY TO EXIT) 



SAMS BTUIjENT points ACCESS MODULE 

ORDUP NUMBER 1 HAS 6 ST U DENT (S), 

THE LAST DAY POINTS WERE ENTERED WAS; i 0 

1 - ACCESS POINTS 

2 - DISPLAY POIiiTS 

3 PRINT POINTS 

'<> ^- EHTER STUDENT <S) INTO GROUP 
5 SELECT STUDENT FOR, REWARD 
DHOICE NUMi;;;ER? 

(F'RES*?' ONLY THE 'ENTER' KEY TO EXIT) . 




Figure 21 (1) ♦ SAMS: rsStudent Points D^ita Access Module 



21.2 Printed Points 0«td Report ^ 



SAMS STUDENT POINTS ACCESS MODULE 

GI^OUP number: 1 HAS 6 STUDENT <B)t 

days: :L TO :1. 0 

CTUDENTi' KAREN i;(3UF<TNEY 

I) 6 0 0 D 7 ==^10 0 D B:^:=:l. 0 0 

D 9::n:L0u Dl 0^^-^:1.0 0 

TOTAL POINTS $ 99 0 / :l. 0 0 0 99 % 

TOTAL :Ln() » St 9 / :l. 0 :::: 90 % 

BTUDENT'J HICI-iAEL FUTCl-l 

1> :L^:=:LOO D 2^=^10 0 D 3:::::L0 0 D ^V^^^iLOO D ^^^^^LuO 

t> 6^^:L00 D 7:-L00 D 8^==:l. 00 

D 9^=^:1.0 0 D :l 0 ==:=:!. 0 0 

TOTAL points: 10 00 / :l. 0 0 0 :l. 0 0 % 

TOTAL :l.0i) 'St :!. 0 / :i. 0 lOu % 

l::tui:)ent: jih nye 

^••^ 1 :l- 0 0 D 2 ^^■■■^ :l. Q 0 D 3 ■■■■■■■■ 1 {] 0 [) - \\. 0 0 0 5 ■■■■■■■■ 1 (; 

i:> 7-::^!. 0 0 D 3-::l. 0 0 

b 9^::^:i. 0 0 0 :1. 0 ====:!. 0 0 

TOTAL POINTS^ ;i. G 0 0 / :L 0 0 0 ■■■■■■■^ :1: 0 0 % 
OTAL :LG0 'St :i. 0 / :i. u :L0 0 % I 

student: WuNY PATTERSON 

:l.^^^:l. 0 0 D 2 =:=::!. 0 0 D 3^^ SO D ^^::::Luu D 5-^1.00 

0 <>:^:L0 0 D 7:===:L0 0 D S-:l. 0 0 

9=^^^:1.0 0 D 1 0 ==== :l. 0 0 

TOTAL points; 9S0 / :l. 0 0 0 :^^:,9S % \ ' 

TOTAL 'St 9 / :l. 0 9 0 



^VTUDENTt UERHON SCOTT 

0 1- SO D 2 ==:>=:: > .■ [) 3-< > D ^V==^< > 0 5- b 

D 6^:^ 0 D 7-' 0 D B=:^= 0 

D 9- 0 D:l. 0==^= 0 . * ' 

TOTAL POINTS^ SO / 1 0 0<j ■■^^ 0 % 

TOTAL :l.uu 'St 0 / :l. 0' --^^ 0 % 

EVrUDENTt OENDELL. SHORT . 

^ :l. -:i. 0 0 D 2 ====:!. 0 0 D S-=:l. 0 0 D ^l"":i!*0 0 D u 

ii' 0 1.) 7=:^: 0 D ({ 

I) 9::^: 0 D1. 0=::: 0 

TGTi^ POINTS t -^{0 0 / :]. 0 0 0 X 



TCTTAL OROUP POINTS: '\'\5u / 60 0 0 ==:= 7 '{.1667 
YcrtAL OROUP :I.OO'S: '\2 / 6i:\ 7{\ Z 



Figure 21 (2), SAMS: Student Points Data Access Module 
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services contained within the system. 

SAMS Data Transmission Routines. Upon selection by the user, 
the system executes the data transmission routine to transfer the 
data to the central time-sharing computer site. When the user 
establishes connection to the computer system through the telephone 
line and acous t ic ^ modem , the system establishes the required 
communications protocol with the time-sharing system and initiated 
the data transfer process. The system retrieves the data from the 
student diskette file structure, reformats the data for transmission, 
transmits the data, verifies the transmission, and prompts the user 
when the process is completed. The 9ystera assembles the data into 
separate blocks ^and ca^lculates a checksum which is transmitted with 
the data and checked by the time-sharing system. If the data 
checksum does not match, the time-sharing system requests a 
retransmission from the microcomputer and the data transmission 
process continues. 

SAMS Microcomputer System Utility Routines. Various routines 
are available on the system diskette which perform student disk file 
ini t ia lia t ioa and formating tasks when new students are assigned to 
the program. Copy routines for backing both system and student data 
diskettes are also present in the utility routines. 

Central Time -Sharing Computer Software Routines 

The current software routines developed for the central 
time-sharing system are grouped into two general functions ; the 
database management system, and the data communication routines. 
Most of the software development at the central computer level has 
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focused upon using both existing software utility packages and th.e 
time-sharing system file control commands. 

Databased Management System, As ind ic a tecK ear 1 ie r , the project 
is using the Scientific Information ketrieval (SIR) system for the 
database manager function, which provides an efficient method for 
storing hierarchical structured data for user retrieval functions, 
based upon a short-key query request language. 

Data Communication Routines. The me thod emp loyed to receive 
data from the local-site microcomputer systems is through the 
time-sharing system file control. When data has been transmitted 
into loca 1 data files, a procedure file is Cal led to process the da t 
for storage into the SIR system.' The procedure fi le contains a 
sequence of control commands which execute various routines which 
per form checksum verification on trans mi tted data blocics and 
formating data files for inclusion into the SIR database. 

Continuing System Development Activities 

Local Site Microcomputer Development. The primary focus of 
djevelopment activities at the local sites will continuee to provide 
greater user selection of data entry aed retrieval system func/ions. 
The eight AMR routines were evaluated and modified with respect to 

data it em deletions, insertions, and rep lac emen t s . Mod if ic at ions of 

I 

these user functions increased the ettic^iency ot the random access 
methods employed to store and retrieve data from student diskette 
databases. The same data item access procedures also provided 
expanded user functions for data summary report routines. This 
modification permitted users to employ a querV-based retrieval of a 
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subset ol- variables s'tored, for any scddei^? Thfe devciopmqntal 
guidelines for this activity will b^, iden 1 1 f led ^ thrc^ugh discussiofis 
of^hat ^f^^back is of t impor tanc^. to the use^. Forma^ts for ^ 
data presentation and display were continuously evaluatecT for 
ef f ec t iv^ies s . . ' ^ 

Further modifications of the data transmission routines reduced 
the amount of-^ser interaction by prov id ing-op t iona 1 coramAn ic a t ion 
protocols i*nto different central computer time-sharing systems. The 
inclusion of differ en t system commun ica tion options greatly improved 
^ the flexibility of the system to access other "standard" t ime-shar inc> 
systems which, in turn enhanced the system's d is semi na b i 1 i ty . 

Central Computer Development Activities, Complementing the 
local site development of different data transmission protocols', an 
e/aluation of other large central computer systems were also 
undertaken to identify basic system development requirements needed 
for different central system data storat^e applications. The Indiana 
University Computer Network ^provided time-sharing access into two 
other large systems; a DEC-10 system, and a PRIME-750 system. The 
identification and documentation of the riquirements to access these 
'systems al,so contributed to the ability to disseminate the system 
widely with little additional deve lopmen t t ime . 



\ 



^4 

ERIC ' r Vk 



38 

YEAR ONE QUARTER FOUR 

During this quarter, project activities cone ea t ra ted on the 
collection of student per forma nee and post-test ach ieveraen t da ta at 
the High School Sites In Indianapolis and Washington Township. In 
addition, the Student Activity Management System (SAMS) software was 
deve loped . 

The pos t tes ts for Yea r One we re administered during the first 
week o£ May, 1981. Tests administered included the Standard 
Diagnostic Reading Test, Standard Diagnostic Math Test, Informal Math 
Inventory and Informal Reading Inventory. In addition, the SAMS 
system was used to collect information related to student 
demographics and school related-activities. The data were collected 
by the teachers and entered by a data entry clerk. 

The protypical version of the SAMS system was completed and 
field tested at North Central High School. fhe experimental version 
of the system was designed to monitor student academic perirf ormance 
including the amount of time allocated for instruction, the amount of 
t ime that a student spent working on assigned tasks and the accuracy 
with which the students completed their tasks. These data were 
collected both in resource rooms and in the regular classroom. The' 
teacher specifically recorded the time that they allocated in their 
lesson 'plans for reading, rpath, science and social studies 
instruction. The engagement time involved the student recording the 
amount of time that elapsed between the time when he/she was assigned 
an assignment an^ the time when the student completes the assignment. 
These were collected by students using a se 1 f --record ing system which 
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was developed and field tested by the research team. Teachers and 
the iresearc he rs ia tr» rmi c ten t ly recorded reliability regarding the 
accuracy on tae students recording. In all cases, the reliability 
recorded was 100%. Data were recorded regarding the number of pages 
assigned to the stu(i^iit "^the number of problems assigned and the 
r3ccuracy of the students peformance. The authors readily acknowledge 
that this system is only an approximation of the measures used in 
collecting one facet of ALT data; however, given the prohibitive 
expense i)f collecting observational data, the authors believe these 
data will closely approximate t:he ALT dat.-i , but with a greatly 
reduced cose thus increasing the likelihood tiiat schools will 



iinole^ent the syscem. 
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EVALUV^TION: YEAR^NE 

Arlington High School Program 

SORT results. Students enrolled in the predominantly learning 

disabilities resource room at Arlington High School ^demonstrated 

uniform growth across all sub-tests of the standardized reading test. 

These results, depicted in Figure 22 and summarized in Table 2, and 

t-test comparisons of pretest results versus posttest results (N=14) 

all reveal statistically significant gains at the .01 level and 

beyond. In regard to specific subtests on the SORT, ArUngton 

students improved one grade level equivalent (GLE) on the average in 

auditory vopabulary, approximately 2*7 CLE's (from 5.8 to 8»5) ixi 

literal com prehension , 2.2 CLE's in inferential comprehension (from 

5.8 to 8.0), approximately 2 CLE's in total comprehension (from 6.2 

to 8.2). In the areas of language usage, students demonstrated a 3 

GLE increase (from 5.0 to 9.0) in phonetic aiialysis and a 2 C LE 

improvement (from 7.0 to 9.0) in structural analysis. Average 

.... 

achievement in reading rate across students proved insignificant. 
Overall, the results demonstrate the outstanding effects of the 
teacher and instructional program. 

Informal Reading Inventory Results. Results from the Pre-Post 
Informal ri^^iding test indicate that students (N = I4) in the A.H.S. 
resource i^oom improved slightly in their reading skills in terms of 

r . . ... 

correct words per minute and errors per minute. The most significant 
results are more apparent, however, in an 11% increase in reading 
comprehension scores. These results appear in Table 3. 

SD M T results. The data from the standardized mathe matics test 
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TABLE 2 



GROWTH IN READING SKILLS, ARLINGTON STUDENTS (LD) 
FOR THE 1980-1981 SCHOOL YEAR 
STANFORD DIAGNOSTIC READING TEST (SDRT) RESULTS 



PRETEST \ 
POSTTEST 



AUD. 
VOCAB. 

7.4 

8.6 



LITERAL 
COM?. 

5.7 

/ 



INFERENTIAL 
COM? . 

5.8 

8.0 



TOTAL 
COMP. 

6. A 

8.2 



PHONETIC 
ANALYSIS 

6.0 

8.9 



STRUCTURAL RATE 
ANALYSIS 



7.0 
8.9 



, 8.2 
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TABLE 3 



ARLINGTON HIGH SCHOOL 
INFORMAL READI^iG INVENTORY I^ESULTS 
1980-1981 



I 

Correct Words Errors Per Percent 

Per Minute Minute Comprehension 



Pretest 98.5 5.9 70 

PosttGst 104.9 4.2 81 
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appear in Table 4 and graphically ia Fi^re 23. Ani^lysis of 

difterences between the pretest and posttests using t-test 
comparisons indicate highly significant stains across all subtests of 
the SDMT. Subtest results reveal that students averaged over 3 GL£ 
gain (from 5.0 to 8.1) in the number systems and numeration subtests. 

In the area of applications, students averaged over a 4 GLE i^ain 
during the academic year (from 5.0 to 9.5). Total score gains 
registered approximately a 3 GLE improvment from pre to posttesting 
(from 5,8 to 8.8) for students receiving basic m^ith instruction in 
the Arlington High- School resotirce room program. 

Informal Math Inventory Results. Data displayed in Table 5 
related to students' growth in 13 subskill^ i uia c. indicate that 
Arlington High School students improved thtrir C(^mpi ational skill in 
all sub areas ot basic Arithmetic. On easier skills, students showed 
gains approximately 20 digits correct per minute whereas skills 
involving short-rcrm memory (eg. "borrowing" or "canceling") studo-a 
did Tiot increase their speed at calculating; digits to a significaiM 
degree . 

Overall results from both the standardised mathematics measui*- 
and intormal mar Ii measures indicate that the students receiving mat 
instruction made outstanding gains during the ac a'd em ic year. The 
av^'ragt* academic >?rowth observed ranged between 3 and ^GL£*s. 
Morec)V(M- , students' grade level of functioning at the end of the year 
avera^^ed between 8.0 and 9.0 indicating tliat these students could 
probably compete favorably with stu^Jents enrolled in regular 
mathematics courses. These results indicate that despite long 
periods of academic fallowness secondary students classified as 
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TABLE 4 

^ ' GROWTH IN MATH SKILLS, ARLINGTON, 10 STUDENTS 

f> FOR THE SPRING SE^ffiSTER 1980 

' ' ' ^ iSTANFORD DIAGNOSTIC MATH TEST (SDMT) RESULT^ 



NU>}ERATION COMMUTATION APPLICATIONS TOTAL SCORES 

s PRETEST. 5.1 6.4 ' 5.2 5,7 

POSTTEST i&.2' 9r^ . "* 9.5 ' 8.9 




TABLE 5 

' ■ • • STERLING INFORMAL MATMfieTORY RESULTS 

\ 

^ AVERAGE CORRECT DIGITS PER MINUTE " ■ ..v 

Arlidjtofi High School 1980-1981 

ADD ADD ADDDD ADD DD SUBT SUBT SUBT DD SUBT DD MULT MULT SX MULT SX MULT DD DIVISION' 
0-10 1M8 W/0 CARRY W/CARRY 0-9 10-18 W/0 BORROW W/BORROW 0-81 W/0 CARRY DD W/CARRY y/CARRY. Ml • 

retest 52 ' 47 35 22 32 22 27 12 41 " 36 20 19 • 19 

osttest 78 65 45 20 55 35 37 16 62 52 28 27 34 

♦ 




0 m 




l^lHj^HPuisabled and emac ional ly disturbed, j^ivrti proper S^ns L rue C ion 
and 'ittot ivat ion . can not only learn at tlie same rate nn their academic 
peers, but actually achieve at higher rates than convnonly thought. 

n ,, ' ' , ■ ^ 

I 

•f 

Shortridge Hijfh S x:ho ol Program 
— 1 

SORT resu Its . Students in the Shortridge High School 
unfortunately showed very fKl^le improvement in achievement reading 
over the course of the 1980-1981 school year. However, data 
presentei in Table 6 and Figure 24 reveal that, on the average, 
students did not regress in achievement over the year. The only 

significant improvement' in average performance appears to be in the 

I . ^ ^ 

area phonetic analysis in which the students improved approximately 

l.S'^GLE^'S (from 2.3 to 4.0). It shouJ,d be noted, how^^r » that 

. . ' 

despite the lack of statistical significance, the ^^verage gain scores 
ty<ceeded all oc tlie previous gam scores attained by the students 
enrolled in tlie program.; Thus., despite the lack o f 'iWxn i f icanc e , the 
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students' achievement growlfff wa^ greater tiian it hao^l^fi in previous 
(years. ^ * 1 . • 

^ . Informal ^reading inventory results. Tt^ data !l|!pearing in ^T^le 

7 indicate ithat the stuSt^ts enrolled^in fft'^^hor t f idge prograil^ 
showed an ayerage gain in rate of words read correctly of 
approximately 14 words/minute. Error rate, however, incre^ed fij^ora 



an <Tv/erago of three words |ter minute to rlp^e. ^X)omprehetjs ion remained 
at ciround the 90Z over the 1980-1981 academic year. These results 
ma;/ indicate teacher emphasis on oral reading accuracy » word 

recognition, and word analysis training. They are corroborated by a 

^ • ^ \ ^ 

slight increase noted in SORT post test increasing re'kding rate " ^ 



TARLlv b 

GROWTH IN READING SKILLS, SlIORTRTUGE STUDENTS (LD) 
FOR THE 1980-1981 SCHOOL YEAR 
STANFORD DIAGNOSTIC READING TEST (SDRT) RESULTS 



PRETEST 
POSTTEST 



AUD. 
VOCAB. 

4,1 

4.1! 



LITERAL 
CONtP, 

2.4 

2.2 



INFERENTIAL 
COM? . 

2.6 

2.2 



TOTAL 
COMP. 

3.5 

3.2 



PHONETIC 
.ANALYSIS 

2.4 

4.0 



STRUCTURAL 
ANALYSIS - 

.3.0 

3.5 



2 

2 
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TABLS' I 



PRETEST 
POSTTEST 



SHORTRIOOl HICH SCHOOL 
INFORMAL READING INVENTORY RESULTS 



CORRECT WORDS 
* /MINUTE 

56 , 

70 



ERRORS/ 
MINUTE 

3 

5 



PERCENT 
COMPREHENSION 

91 

92 
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A3 

* ^P^^ retultg. Analyiiti of pre-teac compared with po«t-test 
rt?iiuU?i ow the 8DMT tiepictod in Table 8 and Figure 25 reveal that 
studenta enrolled in the Shortridge High School inatheraatics program 
ahowed virtually no improvamant in roathamatica achievement during the 
1980-1981 school year. Students continued to function between the 
3rd and ^th grade level equivalent on Number systems and Numeration, 
Applications, and Total Score subjects. They remained stabilized, 
for the most part, at approximately 4.0 CLE in Computational skills 
over the course of the year. 

Informal mathematics inventory results. Student gains in 
correct digits per minute across the thirteen skill levels tapped by 
Che IMl measure enrolled in the Shortridge program are shown in Table 
9, Compared with results fpflWa on the SDMT, students in the 
Shortridge program showed some improvement in their ability to 
rapidly calculate in basic math areas. Students gained in ^1 1 but 
one math sub skill and showed impressive improvement especially at 
lower sub skill levels. In the skill area of mu 1 t ipl i^a t ion without 
carrying, they made an impressive 27 digits per minute gain. 

Summary of Short ridj|e Evaluat ion ^ 

Students ^^'lletl in the program at Shortridge High School 
demonstrated some growth in language arts or mathematics as indicated 
by both scan(^ard ized and informal test results. These results are 
d i.sappoinc ing ly at variance with those observed at the Arlington 
sire. One prohled. encountered at this s» rp involved the lower 
gontirai achievement and intel ligerice^^ ieve Is of students compared to 
those enrolled at the Ar 1 i ng ton program. In addition, the teacher 
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TABLE 8 1 



GROWTH IN MAli'littLLS. SrfORTRIDGE, 10 fTtJDENTS 
FOR THE SPRING SEMESTER 1980 
STANFORD DIAGNOSTIC MATH TEST (SDMT RESULTS ) 



PRETEST 

* 

»ost;test 



NUMERATION 
3.6 
3.7 



COMPUTATION 
4.8 
4.5 



APPLICATIONS 
3.8 



TOTAL SCORES 
3.8 
4.0 



i 
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INFORMAL MATH INVENTORY RESULTS 
AVERAGE CORRECT DIGITS PER MINUTE 



ADO ADD ADD DO ' ADO OD SUBT SUBT SOBT DD SUBT OD' MULT MUL?S)( ' MOLT SX MULT DO TOON 

0-10, 11-I8 W/0 CARRY W/CARRY 0-9 10-18' W/0 BORROW W/BtoW 0-8] W/O CARRY DD H/CARRY W/CARRY 0-8] 

etest 32/4 22/9 20/1 , 16/0 22/1 8/2 .18/3 6/6 20/5 23/8 11/5 9/8 13/2 

sttest 42/5 36/1 33/1 16/4 34/2 15/3 26/2 , 9/4' 29/6 50/? 16/11 18/15 12/5 
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assigned to this classroom was only in her second* teaching yoar. 
When one compares the data taken from Arlington, students in the 
initial stages of the project, however, there does not appear to be a 
large discrepancy in achievement levels between the results observed 
between the two sites* Thus, the results may indicate the differing 
experience levels of the two teachers • As the leve 1 of 
sophistication of project procedure may be overwhe Iming^^ to 
inexperienced teachws , a caveat in the use of these procedures may 
be that is in inappropriate for implementation by teachers with 
limiteU experience* It may be that important element in the 
successful implementation of this or any project concerns the skill 
and motivation of the teacher, the type of training received* as well 
as dedic'ition to following procedures fro be impiemented in a model' 
program. 
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The IMI data Eor Arlington High School indicated that^ the average 

. '** * 

student increased their rate of oalculating. » 

1. ) Add facta O-16 increased by 20 correct digits per /- 

. rtiinute. 

2. ) Add ^cts 11-18 increased by 7 correct digits per 

minute. y 

3. ) Subtracticirf^cts 0-9 inpreased by 8 correct 

digits per oiinute. 
V 4.) Subtraction facts 10-18 increased by 3 correct 
digits per minute. . 

1 

5. ) Multiplication facts 0-81 incrased by 11 correct 

digits per minute. 

6. ) Division- facts^ 0-81 increased by 7 correct digits ' 

per minute. 

Overall r the data indicates that ^ the stixlents gradually increased their 
proficiency in the four mathematical operations. The greatest 
proficiency was attained in the aurea of addition' followed by 
multiplication, division, and finally subtraction. 
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Summary of 1980-81 NIE Data 

1. Test-Retest RellaMlity^of IMI Data 

Test-ret^tr reliability using a simple correlation procedi^re was 
T)erfomieci on^each^of the 13 subtests of the IHI. 

Three testing days -were used at/ the beginning of the Fall 1980 
semester. Reliability wtis caloulated using all three of the 
possible presentations of this/data: 1-2, 1-3, and 2-3. 

Data for this is reported in three parts: 
Figure 26 Both Schools (N=24) , 
Figure 27 Arlington High Schopl (N=18) 
Figure 28 Shortridge High School (N=5 or 6) 

Overall, the reliability of the subtests is well within acceptable 
limits with a high degree of similarity between the three different 
comparisants. The between school results is an entirely different story 
though. 
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TEST COMPARISON 



Sub Skill /,1st - 2nd , m - 3rd ?nd - 3ri 

A3d1t1oif- 0-10 jp ** .29 -.23 

Addition -11-18 '.85** ^ ' \B8 ** . .81**^ 

-"*■ - 

Addition Double digit ' -78 ** .85 ** . .85**': 

without carry . . . ' 

Addition Double digit .73 ** .80 ** .78** 

with carry 

Subtraction - 0-9 f .84"** . ' ' .69 ** .86>*^ 

~ ~ - — - — ~ - - 

Subtraction -10-18 ^ .65 ** ' .80 ** * . .81** 

Subtraction Double digit .64 ** .63 ** .83** 

without borrow " ' • 

Subtraction Double digit .75 ** .77 ** .83** 

with borrow ' . " 

Multiplication - 0-81 .92 *^ .95 ** .93** 

Multiplication single x .83 i* .84 ** .81** 
double without carry ^ 

Multiplication single x .85^ ** .87 ** .89** 

double with carry ' : 

Mgl ti pi ication, double x .78 ** .73 ** _ .76** 

double l^-^^ 

0 

Division- 0-81 . .73 ** .87 ** :83 ** 

• Figure 26 

Simple correlations of test-retest data 
on IMI. Fall 1980 

School = Arlington and Shortridge (N=24) 

Measure = digits per min. correct 

** is significance to .01 level 
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TEST COMPARISON 

. ■ • ^ ' ■ . 

Sub Skill ; 1st - 2n;d 1st - 3rd , 2nd - Zrt 

Additfon - 0-10 ^ jZZ ** •''^ ,00 

AcWitiOB -11-18 ; .90** . / ^7t^ 

Addition Double digit. . -77** .82** .83*11 
without carry r-*-— 

Addition Double digit ,71 ** .86** .74** 
with carry """" " 

Subtraction - 0-9 * ,85** J^-kn .85** 

Subtraction -10-18 .55** .75** ,74** 

Subtraction Double digit .58** .56** .75** 
without borrow " " — 7""" — 

Subtraction Double digit -47* .48* .70** 
with borrow " ^ 

Multiplication - 0-81 _ -89** .95** .92** 

Multiplication single x -81** .77** .81**. 

double wi|:hout carry " ^""7" — — 

Multiplication single x .82** .80** ,85** 
double with carry . * 

Multiplication double x -75** .64** .72** 

double ■ ' - 

Division- 0-81 .81 ** .90** .73** 

_^ , \ 

Figure 27 

Simple correlations of test-retest data 
^ . on IMI. Fall 1980 

School = Arlington •^N=18 or 19) 
^ Measure = digits per mi n. correct 

** is significance to .01 level 
* is significance to .05 level 
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TEST COMPARISON 



Sub Skill 

Addition - 0-10 

Addition -11-18 

Addition Double digit 
without carry 

Addition Double digit 
with carry 

Subtraction - 0-9 ■ 

Subtraction -10-18 

Subtraction Double digit 
without borrow 

Subtraction Doubl^^^git^' 
with borrow 

Multiplication - 0-81 

Multiplication single x 
double without carry 

Multiplication single x 
double with carry 

Multiplication double x 
double 

Division- 0-81 



1st - 2nd 

.... -jfj.... 

.....-•f®.... 
.____.J_6____ 

____.J_5 

____._7_6____ 

^•7_7_ __ 

____._28____ 

____._97__**_ 

____._62___ 
.04 ' 



1st 



3rd 



2nd - 3r< 

...■9Ij^L -....Of..^ 

f_'_.87_*___^ '».80'.li 

.70 



.20: 
— 



-.24 



.88 * 












.36_ 






_.S7_% 


.80 *> 




.99 ** 


.81 * 


' .96 ** 




.99 ** 


.98 ** 



Figure 28- 



Simple correlations of test-retest dBta 

on IMI. Fall 1980 

School = Shortridge {N=5) 

Measure = digits per min. correct 
** is significance to .01 level 
* is significance to .05 level 
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Overall, the re8ult3 indicate ttiat the? .infernal Matl? Invent©^ used 
highly reliable. Ite data oollected a4^Aj:lington High Schcxsl had 
'particularly high ooeff icients^iwhile the Shortridge test-retest- 
reliability data were frequently insignificant. TIk discrepeuicy of the 
Shortridge data, ooqpled vAth anectod^l reports of stgdellt ability 
during some of the testing sessions prorpted the researchers to question 
the validity of the Shortridge IMI data. 



117 



Correlation of IMI with SDMT Subtests & Total 



Correlations of IMI Dibits per minute correct (average of 3 days 
testing) with SONTt subtests were computed. 

Since there was part pre and post data for both o/ these measures, 
computations were made for: 

data-— preIMI--preS[)MT 
postIMI--postSDMT 

Data is reported in: 

Figure 29 Arlington pre data 
Figure 30 Arlington post data 
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IMI SUBTESTS 




SDMI 


SUB TESTS 








' Number 
Systems 
(Brown) 


Computation 
(Brown) 


Application 
(Brown) 


Total 
Score 
(Brown) 


Appl icatton 
(Green) 


Addition 0-10 


' .37 


.44* 


.07 


.28 


'M„j 


Addition* 11-18 


.48* 


.26 


.18 


... .-28 





Aooition couDie 




-.02 


-.23 


-.Tl 


- • -.29 


without carry 












Addition double 


.29 


.25 


_ *oo 


Ifi 




with carry 












Subtraction 0-9 


.31 


.48* 


.m 


.29 


.44* 


Subtraction 10-18 


.44* 


.27 


.15 


.27 


.26 


Subtraction double 




27 




24, 


. H / 


without borrow 












"Subtraction double 


28 


24 


1 7 




Oft 


with borrow 












Multiplication 0-81 


.24 


.48* 


.05 


.30 


.16 


Multiplication single 


-.09 


.12 


-.35 


-.21 


.22 


X double without 
carry 












Multiplication single 


.55** 


.44* 


.23 


.43* 


.27 


X double with 
carry 

Multiplication double 


M 
W 

.46* 


.42* 


.32 


.41 * 


.35 


X uOUD 1 e W 1 uH 

carry 












Division 0-81 


.41 * 


.60** 


.22 


.48* 


.36 



Figure 29 

Correlation of IMI with SMDT (PRE data) 

School = Arlington 

Measure = IMI - average DMPC 

SDMT - grade equiv. score 
** is significance to .01 level 
* is significance to .05 level 



119 



er!g 



IMI SUBTESTS 




SDMT 


SUB TESTS 








Number 


Computation 


Appl ication 


Total 


Appl ication 




by St ems 






Score 


It 


(grbwn) 


(Brown) « 


(Brown) 


(Brown) 


(Green) 




57** 




ACi-k 












* JO 


.38 






.29; 










Addition double 


-.07 


• 21 


• 12 


.27 


If 1 LnUU L IwOl 1 jr . 












Addrti5n doublV 


.41 * 


.11 


.30 


.30 


.36 
















. 32 


?1 






.31 




.40* 


15 




• 1 0 






^^S^ibtrifcti^n double 


.24 


.17 


.05 


.16 


.16 


Wl LilUUL UUIXf UW 












Subtraction/ double 


.31 


.30 ■ 


.30 


.26 


.40* 


W i Li 1 UU I 1 UW 












nU 1 L 1 p 1 1 Ca L I on U-o 1 




9 T 


•JO 

, JO 


.44 


.40* 


\ 

Multiplicati'hm single 


.50* 


-.13 


.41 * 


.24 


.41 * 


X double without 












K^a \ \ y 












Multiplication single 


.37 


.2a 


.26 


.34 


.16 


X double with 












v-a r r jr 












Multiplication double 


.35 


.16 


.40* 


/ .28 


.16 


X double with 












c e\ rrv 
r r y 












Division 0-81 


.34 


.43* 


.37 


.47 * 


.39* 



Figure 30 

Correlation of IMI with SMDT (PRE data) 

School = Arlington 

Measure = IMI - average DMPC 

SDMT - grade equiv. score 
** is significance to .01 level ^ 
* is significance to .05 level 
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Correlations of IMI Averages with SDMT Subtests & Tot al 

Correlations of IMI Digits per minute correct (average of 3 days 
testing) with SDMT subtests. 

Each of the area^f of +, x. an<H^ were averaged within each child 
for a composlt average of the subtests In total and within each math 
area. 

Figure 31 pre data 
Figure 32 post data 

Only Arlington High School was used. There was not enough data 
available from Shortridge High School. 
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IMI SUB-TEST 
AVERAGES 



Number 
Systems 
(Brown) 



4- 

Computation 
(Brown) 



SDMT SUR TFSTS 

Appl ication 
(Brown) 



Total 
Score 
(Brown) 



Application 



Addition _._29_ .03 .10 .16 .29 



Subtraction 



31 



.08 



12 



.20 



31 



Multiplication .28 



.10 



Division 



41* 



» 

,60 ** 



_09 

22 



.20 
.48 ♦ 



.26 ^ 

.36 



Total 



. 30 



.08 



.11 



.20 



,29 



Figure 31 

Correlation of IMI subtest averages with 
SDMT (PRE data) 

** is. significance to .01 level 
* is significance to .05 level 
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IMI SUB-TEST 

AVERAGES .. SDMT SUB TESTS 

Number Computation Application Total Application 

Systems Score ^ 

(Brown) (Brown) ^ ^ (Brown) (Brown) , ((^reen) 

Addi tion ^____._43_ J J .'A! J Al.^ 

Subtraction _._36_ _.23__ ___J.l _._2_3_ _._21__^ 

Mult1iilication___._48** J _._23_ .___:}}_ 

Division _____-_3i .„_dlf_. J.™ .-^Zt. 

Total „:..-i5.t„__ .11 I --.ll-. 

Figure 32 

' " Correlation of IMI subtest averages with 

SDMT (PRE data) 

** is significance to .01 level 
* is significance*^ to .05 le\^l 
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The correlation of the subtests of the informal math inventory 
with the subtests of the Stanford Diagnostic Math Test vary widely. 
They range from six significant correlations between the computation 
subtest andCthe various subtests of the IMI to no sifnificant 
correlations between the applications subtest and the various 
subtests of the*IMI. Overall, the results are predictable since the 
IMI provides a very fine grain assessment of student j:omputational 
skills. It only follows that the strongest cori^jfclation should be 
with the computation subtest. An anlaysis of the computation *ii|ib test 
indicates that the preponderance of problems on the Brown Level were 
multipli^catJ.on and division thus explaining the many significant 
correlations with comparable subtests on Che other hand, 

there were very few addition and subtraction problems, so with a 
small sample and a reasonably high probability of student errors, the 
liklifiood of pjt^taining low^r order correlations increased 
drastically. 
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Test-Retest Reliability of IRI 

Test-retest reliability using a sahipl^ correlation procedure was 
performed on each of the 4 measures ta^ on the IRI. 

Three testing days were used at the beginning of the Fall 1980 
semester. Reliability was calculated using all three presenta- 
tions of this data: 1-3, 2-3, and 1-3. 

Data for this J» r'&ported In: ♦ 
Ix" Flcy^re 33 Both Schools 

Figure 34 Arlington High School 
. Figure 35 Shortrldge High School 



SUB SKILL . TEST COMPARISON 

MEASURE 

lst-2nd lst-3rd 2nd-3rd 

CORRECT PERCENTAGE ._68** .79 ** .70** 

CORRECT RATE .93** .82 ** .85** ^ 

ERROR RATE ._88** _._95 ** .87** 

COMPREHENSION QUESTIONS .46** .56 ** ,45* 

PERCENT CORRECT 

Figure 33 ' 
Simple correlations of test-retest data 
on IRI. Fall 1980 
School = Both 

** is significance to .01 level 
* is significance to .05 level 
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SUB SKILL TEST COMPARI"So\l 

MEASURE 

lst-2nd. lst-3>-d 2nd-3rd 

CORRECT PERCENTAGE :.84** ..l.'J}*.* 

CORRECT RATE _ ^.93** _ ^84** 

ERROR RATE ^96** 

COMPREHENSIOIM QUESTIONS * .07 .27 .15 

PERCENT CORRBCT '"' 

Figure 34 

Simple correlations of test^retest data 

on IRI. Fall 1980 

School = Arlington {N*14) 

** is significance to .01 level 
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SUB SKILL 
MEASURE 


TEST 


COMPARISON 






lst-2nd 


lst-3rd 


2nd-3rd 


CORRECT PERCENTAGE 


.48 


.77* 


-.11 


CORRECT RATE 


.89** 


.92** 


.63 


ERROR RATE 


.00 


.64 


-.17 


COMPREHENSION QUESTIONS 


.39 


.65 


.62 



Figure 35 

Simple correlations of test-retest data 

on IRI. Fall 1980 

School = Shortridge 

** is significance to .01 level 

* is significance to .05 level 
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The test-retest reliability of che informal reading inventory 
waB 8,igni^icant • The data for Arlingbon and Shortridge mirrored the 
infornial math data since the Arlington Rcores other than in the area 
of reading Xcomprehens ion were all correlated at the .05 level of 
significance^ The Shortridge data were inconsistent, consequently 
they were sudpect. * ^ 
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4. Correlation of IRI and SDRT-Subsets & Total 



Correlations of IRI measures (average of 3 days testing) with SORT 
subtests and totals were computed. 

Arlington and Shortridge used different SORT forms for their 
measurements: 

Arlington « Brown Level A 
Shortridge « green Level B 

Pre IRI and pre SORT tests were correlated as well as post IRI and 
post SORT. 

Figure 36 Arlington pre data 
Figure 37 Arlington post data 
Figure 38 Shortridge pre data 
Figure 39. Shortridge post data 
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^iORT 



SUBTESTS 



iDITORY 
CABULARY 

READING 
COMPREHENSION 
, LITERAL 

' ^ INFERENTIAL 

TOTAL 

PHOfllETIC 
ANALySIS 

STfJ^URAL 
' ANALYSIS. 



AUDITORY. 
DESGRIMINATION 





IRI SUBJECT MEASURE? 




, • CORRECT RATE 


ERROR RATE 


READING 
COMPREHENSION 








.03 


.21 


-.01 


.34 


-.23 


.26 


.39 


-.14 


.22 


.41 


-.25 


.2B 


-.05 


-.26 


-.18 




_ * \ 


- . 00 


.30 


-.20 


.24 




Figure 36 

Correlation of IRI with SORT (PRE data) 

FORM = Brown Level A 
: SCHOOL = Arlington (N=14) 
; Measure = SORT = grade level 

* is significance to .05 level 
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SORT SUBTESTS 



IRI SUBJECT MEASURES 





CORRECT RATE 

1 




COMPREHENSION 

r 


AUDITORY 


■ .15 


.28 


.06 


COMPREHENSION 
LITERAL 


\ 

.19 


-.36 


.06 


INFERENTIAL 


.17 


-.17 


.12 


TOTAL 


.06 


-.44 


.14 


PHONETIC 
ANALYSIS 


.29 


.17 


-.14 


STRUCTURAL 
ANALYSIS 


.20 


-.46* 


-.27 


AUDITORY ■ , 
DESCRIMINATION 


.50* 


.90** 


-.22 



Figure 37 

Correlation of IRI with SORT (PRE data) 

FORM = Brown Level A 

SCHOOL = Arlington (N=14) 

Measure = SORT = grade level 
** is significance to .01 level 
* is significance to .05 level 










IRI SUDJ^T MEASURES 






• 


CORRECT RATE 


ERROR 


rate' 


READING 
COMPREHENSION 


AUUl lUKY 
VOCABULARY 


< 


.18 




-.37 


.29 


READING 

LUHr Ken trio lull 

LITERAL 




.45 




-. 74* 


.89** 


INFERENTIAL 




.42 




-.59 


.78^* 


TOTAL 




.51 




-.29 


.56 


rnUNt I It 
ANALYSIS 




-.01 




-.19 


.37 


CTDI ITTI Id Al 

o 1 KUt i UKAL 

ANALYSIS 




.55 




-.38 


.43 


AUDITORY 
DESCRIMINATION 




-.11 




-.16 


1 

.10 
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Figure 38 

Correlation of IRI with SORT (PRE data) 

FORM = Green Level B 

SCHOOL = Shortridge (N=8) 

Measure = SORT = grade level 

** Is significance to .01 level 

* is significance to .05 level 
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SORT SUBTESTS 



IRI SUBJECT MFASURrS 





CORRECT RATE 


• 


ERROR RATF 


^READING 

LUnrKtMtNSION 


AIiniTDRY 

VOCABULARY 


-.28 




-.40 


.24 


READING 

LITERAL 


.34 


• 


-.52 


.64* 


lllr CKLn 1 1 ML 


.HI* 






.82** 


TOTAL 


.51 




' -.60* 


(7] * 


PHONETIC 
ANALYSIS 


.22 




• ' -.25 


.32 


STRUCTURAL 
ANALYSIS 


.55 




-.58 


.69* 


AUDITORY 
DESCRIMINATION 


- . 38 




-.27 


.21 


r 








0 




Figure 39 

Correlation of IRI with SORT 
FORM = Green Level -B 


(PRE data) 



SCHOOL = Shortridge (N=8) 
Measure - SORT = grade level 
** is significance to .01 level 
* is significance to .05 level 
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The correlation* between the ecoree attained on the Intormel 
Reeding Inventory (IRI) end the subteets ot the Stanford Diagnontir 
Reading Teat (SORT) were largely non-significant (aee previoua 
figure* ). They auggeated that the test* %#ere not related and that 
they were tneauuring different behaviors. In this case, low order 
correlations were expected for the correct rate and error rate 
subtests since there are no comparable subtests on the SORT. The 
data also indicate, however, that the comprlhens ion subtests of the 
two instruments are measuring different behaviors thus suggesting 
that great care must be exercised in selecting the content for the 
comprehension items of the IRI since they do not appear to be 
measuring behaviors that are typically taught in most major textbooks 
and sampled on the SORT. 
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The pre-post test compariion of the acorea attained by the atudenta 
at North Central High School indicated that the students grew almost 
two years on the literal comprehension subtest of the SDMT while they 
regressed slightly on the inferential comprehension subtest. Even 
after examining the student daily programs, we are unable to explain 
the discrepancy. When interviewed, the teacher indicated that the 
instructional program focused more on literal rather than inferential 
comprehension sincp the students were more deficient in that area at 
the beginning of the school year. The progress in this area was 
impressive and highlighted the effectiveness of the instructional 
program that included systematic on-going assessment and databased 
instructional development that allowed frequent opportunities for the 
students to read (see Tables 10 and 11). 
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TABLE 10 




Student 1: 



Student 2: 



Student 3: 



Student 4: 



Student 5: 



Student 6: 



Student 7: 



Student 8: 





NORTH CENTRAL 








SAMS SORT DATA SUMMARY '80- '81 












On 111 




PRF 


r u J 1 




Lit. Comp. 


7.3 


12.3 


5.0 


Inf. Comp. 


12.0 


12.0 


' 0.0 


1 u La 1 uuiiip . 


in n 






Lit. Comp. 


4.6 


6.4 


1.8 


Inf. Comp. 


5.2 


5.4 


0.2 


1 Ota 1 LOmp. 


A ft 
H . o 


R Q 


1 1 
i 


Lit Comp. 


2.7 


5.6 


f 

2.9 


Inf. Comp. 


4.1 


5.1 


1.0 


1 0 td 1 Lomp. 




R 1 
D • 1 


1 7 


Lit. Comp. 


9.0 


9.5 


0.5 


Inf. Comp. 


7.7* 


8.0 


/0.3 


Total Comp. 


} Q ^ 
' ' O.J 


Q Q 
O • O 


U. 0 


LiL. Lomp. 




J • 0 


n 7 
u. / 


Inf. Comp. 


3.5 


1.3 


-2.2 


Total Comp. 


2.6 , 


3.0 


0.4 


Lit. Comp. 


1 4.6 


5.6 


1.0 


Inf. Comp. 


' • 4.4 


3.3 


, -1.1 


Total Comp. 


5.6 


4.6 


-1.0 


Lit. Comp. 


4.8 


7.6 


2.8 


Inf. Comp. 


7.0 


8.5 


1.5 


Total Comp. 


5.7 


8.2 


2.5 


Lit. Comp. 


5.3 


5.8 


0.5 


Inf. Comp. 


5.5 


5.4 


-0.1 


Total Comp. 


5.3 


- 5.6 


0.3 
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TABLE n 

SAMS SORT DATA SUMMARY '80- '81 

SORT SORT GAIN 
PRE POST SCORE 

All Students: Lit. Comp. 5.14 7.04 1.90 

(MEAN) Inf. Comp. 6.18 6.13 -0.05 

Total Comp. 5.71 6.65 0.94 
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V 



YEAR TWO 
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YEAR TWO QUARTER ONE 



The activities during the first quarter of the second project 
year focused primarily on extending the research begun during year 
one with a new group of teachers and developing additional computer 
software to facilitate teacher use of microcomputers for assessing 
and monitoring daily pupil performance. Specific activities entailed 
selecting three secondary school teachers, enlisting their 
cooperation, and collecting baseline measures of their use of 
assessment, monitoring and program-planning strategies. Following 
the collection of baseline data, the teachers were trained to use 
microcomputers and software provided by the investigators to assess 
and to monitor student academic performance and to use these data to 
plan individual student programs. In addition, the content, 
quantity, and quality of the teachers communications with, regular 
classroom teachers was also evaluated and additional computer 
software was developed. 

The research activities for year two occurred in the Monroe 
County School Corporation (MCCSC). Officials from the MCCSC school 
sys tern-' volunteered to serve as a research site based upon positive 
information that they obtained from Indianapolis School System 
officials concerning the grant activities. Given the proximity of 
the MCCSC, the system* s commitment to require teachers to 
periodically record student academic progress, and the fact that 
mildly handicapped students were typically integrated into regular 
classes for a portion of the day, the decision was made to include 
the Monroe County System in the project. This decision also was 



-56- 




influenced by the opportunity to work with an additional school 
system in developing classroom compter utilization programs. 

As an outgrowth of year one activities, the two school system 
that served year one sites, — th-e Indianapolis Public Schools and 



Washington Township Schools — both adopted versions of the 
prototypical student monitoring systems developed and evaluated 
during this period. Primarily as a result of the success of the 
current project, the Indianapolis Public Schools invested over 
$80,000 in local funds to purchase microcomputers for secondary 
special education classrooms and to train all secondary special 
education teachers to use modified versions of the instructional 
management systems that were pilot tested during year one of this 
project. The Washington Township Schools, on the other hand, 
primarily because they were not purchasing microcomputers implemented 
paper and pencil versions of a student activity management system 
(SAMS) that were deve loped* and evaluated during the first year of the 
pro jec t . 

Jhe focus of the project during the second year of the project 
became one of exploring methods that affected teacher utilization of 
microcomputer software for making treament-based program decisions » 
for learning and behavior disorders. Major project activities during 
this period concentrated on ways to modify previously developed 
software^ to meet existing needs in field application and to evaluate 
the effects of these efforts on teacher behavior, atitudes, and 
student ach ieveme<j t . 

The project objectives during the second year were: 

1. To develop a computerized data based student performance 
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information system* 

2. To provide Special Education teachers appropriate instruction in 
the use of microcomputer technology for instructing children with 
learning and behavior problems and to use data to make and alter 
program decisions. 

3. To determine the frequency with which teachers use the system to 
monitor student performance. 

4. To determine the relationship between the frequency with which 
teachers monitored pupil performance and actual pupil performance. 

5. To determine the impact of the access to computer . software upon 
the frequency with which the teachers consulted recorded pupil 
performance da before m^Jcing educational plans for individual 
students . «« 

ACTIVITIES 

The strategy of the project during the second year primarily 
involved instigating a concentrated study to determine if access to 
microcomputer technology, appropriate training and ongoing 
consultation would motivate teachers to use the power of the 
microcomputer to systematically collect continuous data on student 
performance student performance , and to use these data for modifying 
the student instructional programs. To accomplish this goal, we 
conducted an intense study of three secondary classrooms; one juaior 
high school classroom (Edgewood) located in a rural community was a 
self-contained classroom for learning disabled childr^. A second 
classroom (Dyer) was a resource room for chi Idren, wi th learning and- 
behavior disorders set in a lower socio-economic class suburban 
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jun'ior high school. The^ third class selected for study was a 
resource room program located in a large suburban high school. The 
three teachers of these c la'ssl^oom's were selecfted on the basis of ther 
interest in learning to use computers, recommendations of the MCCSC 
Special Education Adminisfrat lOii , location and conf igura t ion . After 
the initial introduction to the projeqt goals and familiarization 
with procedures, teachers Were each giyen^ a microcomputer (TRS-80, 
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Model I or Model III) and d\ small^ printer for use in their classrooms 
once the three teachers wer^ selected and their level off computer 

i ^- ■ ' ■ • ' ^ 

literacy was informally asfeesfeed.^ While teachers wete enthusiastic 
to learn about riiicrocomputers , none could operate the microcomputers 
or knew very little about the machine's capabilities. All three 
teachers verbalized anxiety about using the machines and reported 
contern about "ruining or hurting them;" Consequet\;^ly , the first 
activity initiated consisted of sa^ inservice training program to 
acquaint the teachers with t,he operation of the microcomputer and its 
potential application in the classroom. ^Training consisted of a 

I 

combination of lecture, demons trat^ion , an| ex;£ens ive amount oi 

hands-on experience. Teachers wl^e requi^^ to independently operate 
the microcomputer and ^ pr^se lec Le^/^i?ce of software prior to 
concluding their trainirj^- All ^three teafcbers attained the 
criterion. After training, each teacher was initially provided with 
a microcomputer and a printejr for tneir cl^^s'sroom. They also were 
giv^n a math computation assessment ietr^d remediation software program 



for use with the ir students . , *^They, later received training in and 
access to the CIMS and SAMS informat ion ipanagetnent program utilized 
during the latter part ^pf Y^r One. 
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Initially, all students enrolled in the target teachers 
classroom were assessed using the same battery of tests used during 
year one. This consisted of a criterion referenced math computation 
battery, an informal reading inventory^ and the Stanford Diagnostic 
Reading and Math Tests. Consistent with Year One activities, 
individual student profiles of SDRT and SDMT results were prepared 
for each student and this information was shared with the teacher. 
During the same period, each teacher was asked to keep a log of the 
math and reading lEP activities and materials that they employed for 
meeting each lEP objective with the students. These data served as a 
means of documenting the degree to which teachers planned and 
monitored their instructional activities and allowed the project ' 
staff to prepare activities. A computerized list of materials used 
by teachers for entering in the data-based lEP System. 

Unknown to the teachers, the investigators had developed 
software that would log the frequency and duration with which the 
teacher used the program. Thus, one set of dependent measures were 
collected using an unobstrusive program which enabled the 
investigators to moni^tor the frequency with which the teacher 
consulted records of student performance that were automatically 
prepared by the computer. 
Computer Software Development. 

Computer software development activities during this quarter 
consisted of modifying the Cith Mathematics Remediation System 
(CMMRS) and the development of a prototypical computerized 
readability system. The CMMRS is a computerized individualized math 
assessment and remediation program. The program was designed to 
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measure student performance on fourteen subskills within each of four 

math skill areas; addition, subtraction, multiplication and division. 

Problem configurations within each of the four areas being 

tested were held constant across applications. The configurations 

I 

are as follows: i 
Add i t ion Sub sk i lis ' 

20% single digit single digit ^ 

20% " " + Adpub le digit with no carrying 

20% " " +wdc|uble digit with carrying 

20% double dugit + double digit with no carrying 

20% " + " " with carrying 
Subtraction Subskills 

20% single digit ^ single digit 

20% " " - " wjth no borrowing 



20% double ^^^t " " 
20% " " double digit " 

- 20% " " " with borrowing 

\ 

Multiplication |labskills 

33% single digits single digit 

33% X " with no carrying 

33% " X " with carrying 

Division subski lis 

100% simple division usin^ a random selection of reciprocals 

1-9. 

Once the student completed the assessment, the teacher was 
provided with a report isunwar izing the student's performance. The 
reports are available for viewing on the computer screen or as a 
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priti^ted copy in graphic or tabular form. The contents of the report 
include a listing of: correct digits per minute, error digits per 

minute, percent of problems correct, number of problems correct per 

) ... 
minute and number of problems attempted per minute. In addition, 

erroT profiles are available upon teacher request. 

The second phase of the CMMRS program involves provid ing 

students with remediation in a particular math subskill. It consists 

of two distinct sets'^of subroutines. The first. Probe Program, 

consists of an assessment program designed to assess students on 120 

mathematical subskills involving identification of the actual digits 

which the students are encountering trouble. The assessment probe 

ascertains through an error pattern analysis if specific math skill 

weaknesses exist and information on identified weaknesses are then 

transmitted to program remediate for specfic skill drill and 

practice. Program probe assesses one concept area at a time through 

one minute long tests generated from a random sampling problems 

representing all specific skills within the content area being 

tested . 

After the one minute test is completed the Probe Program 
compares student performance against teacher set criterion standards 
inherent in the Software Program to determine whether the student 
passed or failed. Whether a student passes or fails a particular 
skill is determined by both the rate at which he produces correct 
digits as well as pure percentage of problems correct. These 
parameters can be manually set by the teacher for each student and 
adjusted as needed to maximize student motivation and to maintain 
interest. If the program determines via an analysis of past 
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performance data whether the student has passed two probe tests ' 
consecutively, he/she is advanced to the next level. The program 
activates (branches) a remediatioii program that provides him/her with 
intensive practice on that particular skill. After the minute of 
intime^^d^ll on that particular subskill, the program administers 
another probe to assess competency, student performance information 
was then recorded on the student's permanent probe history file and 
the INFO file. 

Failure to attain the criterion for passing a probe is usually 
due either to the student's failure to complete enough problems 
and/or excessive autaber of errors. If the student failed because 
s/he worked too slowly Probe records the reason for the failure as a 
speed deficit on the permanent student record and readmin is te rs the 
^ame numbered probe. On the other hand, if the student failed to 
complete a prespecified percentage of problems or his/her error rate 
fell below criterion standards. Probe will isolate the dominant 
pattern of errors based on the problem configuration totals and 
initiate program Remediate* Probe records the reason for failure on 
t?he permanent student record which is made available to the student's 
teacher . 

After the student completes Program Probe nnd fails to meet 
criterion for passing, Probe initiates the remediation program. This 
program provides the student with drill and practice work on specific 
math skills weaknesses identified in the Probe Progam. The assessed 
^skill weakness information identified in "Probe" is passed to 
"Remediate*' via dat^i files by student performance kept by the 
machine. Program Remediate obtains the target skill number from Into 




and Chen sets the problem^^herat\o\^arameters accordingly. 



"Remediate" provides^.^d^ one minute drill and practice session in which 
all problems pi^l&fi^d to the student are representative of the 
problem con f ion^ de f ic i t area identified in *'Probe". After the 

one minure ydrill and practice session is completed, ^*Probe" compares 
student per formance against the performance criterion. If the 
student passes, "Remed ia^'te" writes a pe^rmanent record of the 
student* s performance and initiates program "Probe" to readministe^ 
the same probe number that the student failed earlier. If the / 
student does not meet criterion standards set, "Remediate" wi/l write 
a /permanent student record of performance and reinitialze itself 
administer another one minute drill and practice session. The---aum^^ 



ftrials Ls unlimiced. The student will receive one minute drill 
and practice sessions on the one specific skill deficit until 
criterion is reached. 

This program was modified during the first quarter in order to 
meet the programming needs of the participating teachers. This 
entailed modifying the program menu and installing some options to 
accomodate the assessment and reporting specifications of the 
teachers involved. All of the teachers involved used this system as a 
supplement to their own math teaching system. This represented an 
appropriate application since the program was developed with this 
obiectiv(? in min^ . The prog^^m was initially implemented during ihm 
quarter as it was theVeasiest program for the teachers to use. havint^ 
just be(^n introduced to using the computer. This program was 
designed to model assessment, monitor and report functions which wo 
expected the teachers to apply to the other pupil program planning 
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ac 1 1 vit es , 



During this quarter\ priliminary developmen t was begun on a 



computerized readability system. We initially specified in our grant 
application that we planned to use the GMC readability system but, 
after extensive review, we found that the program was inadequate for 
the immediate daily needs of classroom teacher. The large program 
required access to a mainframe computer and it was deemed more 
efficient in the Long run to develop the software for a microcomputer 
based readability program. Thus, preliminary development was begun 
during this quarter. Initially, we reviewed the available 
readability formulas and, after very careful review, we decided to 
develop software to calculate three formulas: Dale-Chall, 
Harr is-Jacobsen and the Spache. These formulas were selected first, 
because they were judged by expe rt s , corameii t ing in professional 
journals, as being the best available and second, th^y enabled us to 
ascertain the readability of a broad range of passages with 
difficulty levels from kindergarten to senior high school. Finally, 
we decided to use a menu driven program that would not require a high 
degree of computer literacy on behalf of users and one that would 
complete the requisite calculations quickly. 

Once completed , the program was given to the teachers for field 
testing, and we collected data on the microcomputer to determine how 



mjny readability checks che teachers currently complete. The intent 
w.is to provide teachers with a tool thnt can be used to analyze the 

ditCiciiltv of reading passages :to that stiuient: assignments in both 



re^ul.-jr and spec ia L educat i<»n classes are c?nsomant with tlie 



students' identified reading level. 
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YEAR TVO QUARTER TWO 

During the second quarter or the project we began a series of 
teacher inservice workshops to provide teachers with skills in the 
use of microcomputer technology and integration of these into their ^ 
teaching routines. In addition we extended the development of the 
compu te r so f twa re and continued our data collection and analysis 
activiies initiated during the first quarter. 
Teacher Training 

The three Ceachers selected to participate in the study were 
provided instruction, through a series of worksho^js scheduled in our 
computer lab, in the use of microcomputers and methods in which this 
technology could be integrated into actual practice in the special 
education classroom. Teachers were taught how to operate and care 
for the machines, simple machine operations, use of instructional 
software, use of microcomputer records for planing instruction and 
for evaluating effects, and procedures for entering and retrieving 
demographic and lEP information related to individual students for 
Collecting repeated assessment information. In addition, they were 
shown how to document students' progress on the machine and to 
translate records on student progress into instructional plans. 

Teachers were given /iccess to several in-house microcomputer 
( software packat>es — the OITH M>ith Remed i .i t: i on Svstem (CMMRS), the CTTH 

Readability Index System (CRIS), and the CITH Instructional 
Management System — For use in ins tiic ling students. These packages 
Wi^ro under dt,>ve lopment as ongoing projects by the CITH staft'and the 
project provided an instructional alternative lor teachers to ust^ in 

erIc . 



their classrooms as well as an opportunity to formatively evaluate 
and refine these proj^rams by heeding the teachers ' suges t ions for 
revision. Teachers also were provided intensive instruction and 
support in the use of these software packages* 

In a series of inservice workshops scheduled over the first 
semestex of the school year, teachers were provided with the 
rationale and procedures for using software previously developed to 
aid in assessment , instruction , and decision-making. In relation to 
the CMMRS , they were taught how to set various criteria controlling 
the branching capabilities and feedback (correct digits per minute, 
percentage correct, goals, feedback stateme;nts) as a means of 
individualizing instruction for each student; they were taught how to 
read the student records and advised how to translate the CMMRS 
records and SDMT results to identify and provide intensive 
instruction needed in math subskill areas for their students. 

ProjecJ: teachers were also given instruction in the rationale 
aTfe necessity of running readability indexes on reading material 
assigned to students and training in use of a computerized program 
for calculating these., TTo further facilitate the teachers' 
utilization of microcomputer technology for assessment and planning, 
lEP's of all students assigned .to each teacher were first translated 
into behaviorally stated objectives according to the format specified 
by Mager (1963) and entered into the computer. Teachers were given 

intensive training in the rationale and use of these records and 

... . . ' 

encouraged to use these for planning daily objectives, assigning 

materials, an^f^for evaluating their student's progress. All teachers 

readily agreed upon the value of using and maintaining this record. 
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In addition, clearance from the MCCSC special education 
administration was obtained to substitute the computer-generated lEP 
results, SDMT and SORT results, and CMME^S record as the teacher's 
year-^end case conference report. 

Finally, supportive consultation from the CITH staff was 
scheduled on a weekly basis and made available to teachers as needed 
each weekday during working hours; teachers made liberal use of these 
services not only to correct their misunderstandings but, to extend 
their knowledge regarding use of microcomputer technology. A close 
rapport developed between the CITH staff and project techers. In 
short, every effort was bent toward providing adequate training, aid, 
and clearing procedural ^'underbrush*' to facilitate the teacher's use 
of the microcompter tor ^he purposes outlined in the original 
proposal . 

COMPUTER SOFTWARE DEVELOPMENT 

The CITH Readability Index System (CRIS) was completed during 
the initial portion of this quarter. This software program enables 
teachers to type 100 word sections of reading passages into the 
computer and then analyze the readability level of the passage using 
either the Dale-Chall, Harr is-Jacobsen or Spache readability formulas 
within two minutes of the time that the passage was entered. The 
formula can be preselected by the teacher before Che passage is 
entered into the computer. The formula, selected in part, is 
de termined* by the teachers' estimate of the readability level of the 
passage. If a passage is estimated to be below third grade level the 
Spache formula is used , since it is the on ly formula that could 
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accurately assess readability in this range. Above third-grade 
level » the teachers can select either the Dale--Chall ot the 
Harris-Jacoasen formulas. The software was similar to other 
software developed in that it was menu-driven and did not assume that 
the teachers were "computer literate". Initially, after turning on 
the machine, the teachers are presented with a menu (see Figure 40). 
They simply have to select one of the options and follow the 
carefully sequenced instructions. Jj^ the event that they want to 
enter a passage, they simply select that option and proceed to enter 
the passage. Once the passage id entered, they then, select the edit 
option as a means of checking the accuracy of their' typing. With 
this option, teachers are aUle to correct misspellings and insure 
that no words are omitted or incorrectly ordered. Once this step is 
completed, the teacher has the option either to enter additional 
passages or to simply process the single passage. As mentioned 
previously, the processing takes approximately two niinutes to 
complete. For examples of the completed profiles provided to the 
teachers, readers are referred to figures 41, 42, and 43. 

Following the completion and field testing of the CRIS program, 
it has become one of the most frequently used programs. One special 
education teacher has analyzed a sizeable number of passages from 
texts that they were using nn^ has been besieged with requests from 

regular classroom teacher?; to analyze passages from textbooks that 

-J 

were bein^ assigned to the mildly handicapped students in regular 
classes. 

The CITH Information Management System (CIMS) has been detailed 
in earlier reports. Briefly, this software program consists of five 
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FIGURE 40 




Readability Index 




Version 3.0 
<C)1982 C.I.T.H. / Indiana University 



<1> CREATE Passage (s) 
<2> DELETE Passage (s) 
<3> EDIT Passage (s) 

<4> DISPLAY Passage (s) 
<5> PRINT Passage <s) 
<6> PROCESS Passage (s) 
<7> EXIT 

Press the <KEV> for the COMMAND you desirei 



BEST COPY 
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FIGURE 41 



SPA|^ PROFILE 



*************************************************************** 
C.I.T.H. Readability Index System / (e)1982 GOH/RDEi/c.l.T.H. 

Passage: BE?\BI009 

*************************************************************** 



Words in Passage - FOUM) 


- on the SPACHE 


(STONE) Word List 


WHAT 


DO 


YOU 


WANT 


FOR 


YOUR 


BIRTHDAY 


FATHER 


I 


WA^^' 


AN 


AIRPLANE 


SAID 


ARE 


YOU 


SURE 


HER 


FAIHER 


I 


HAD 


BEEN 


ABOUT 


A 


DOLL 


OR 


WDUID - 


YOU 


LIKE 


OR 


A 


PRETTY 


NO 


I 


WANT * 


AN 


AIRPLANE 


I 


RIDE 


A 


TO 


A 


CITY 


I 


FLY 


INTO 


THE 


AIR 


ON ■* 


A 


DISH 


I 


FLY 


UP 


INTO 


THE 


SKY ' 


ON 


A 


DOLL 


I 


WANT 


AN 


AIRPLANE 


FATHER 


AND 


MDTHER 


WENT 


TO 


THE 


STMIE 


lOTHER 


SAY 


A 


PRETTY 


RED 


SHE 


SAID 


WDUID 


LOVE 


THAT 


FATHER 


SAW 




BEAUTIFUL 


DOLL 







**********************%******* 

Words in Passage - NOT POUND - 



LUPE'S 
THINKING 
ANSWERED 
CANNOT 
PURSE 



ASKED 

DISHES 

CANNOT 

CANNOT 

LUPE 



********************************* 

on the SPACHE (STCWE) Word List 

LUPE ASKED 

PURSE LUPE 

PURSE FARAWAY 

LUPE'S LUPE'S 

PURSE LUPE'S 



*************************************************************** 

Statistics 

NiJinber of Words Sampled from Passage = 105 
Number of Sentences Sampled from Passage = 15 
Average Sentence Length = 7 Wbrds 

Number of UNIQUE Words NOT ON the SPACHE (STONE) Word List = 20 
Number of FAMILIAR Words ON the SPACHE (STONE) Word List = 85 



SPACHE IrxJex Grade Level = 3.4641 
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FIGURE 42 
HARRIS-JACOBSON PROFILE 



C.I.T.H. Readability Index ?ystem / (c)1982 GJH/RDE/C.I.T.H. 
Passaget BFABI009 

*************************************************************** 



Words in 

ASKED 

ASKED 

AN 

A 

AN 

A 

CANNOT 
DO 

DOLL 
FAIHER 
FATHER 
I 

INTO 

UKE 

LUPE 

MDTHER 

(M 

PRETTY 

RED 

SAY 

THINKING 
TO 

WHAT 
WANT 
YOU- 



Passage - POUND - on 
AN 

ABOUT 

AIRPLANE 

AIR 

AIRPUMB 
BXRUIDAY 

cm 

DOLL 

DOLL 

FLY 

HER 

I 

I 

LUPE 
LOVE 
NO 
ON- 
PURSE 
SAIg 
SIffi . 



the HARRIS-JACCBSON Wbrd List 



i 



AIRPLANE 


ARE 


A 


A 


ANSWEHED 


A 


■ A 


A 


AND 


A 


BEEM 


BEAUTIFUL 


CANNOT 


CANNOT 


DISHEis 


BISH 


FOR 


FATHER 


^Y 


FATHER 


HAD 


I 


^I 


I 


INTO 


I 


LUPE'S 


LUPE'S 


LUPE'S 


MOTHER 


OR 


OR 


PRETTY 


PURSE 


|L PURSE 


X R?PE 



WANT 
YOUR 



THE 
^T 

YOU 




Words in Passage NOT FDUND - on the HARRIS-xTi 
FARAWAY LUPE'S LUPE 

SKY ^ 

Statistie^^ \- ^lA/ . 

NumHer qf Word^/*S^mpled from Passage =? 105 / . ' - 

! umber of ^^fitenoes Sampled from Passage 15 " = ^ . ' 
verage S^tencer Length = 7*Word,3 ' 

umber; at>sb^ Wbrds NOT ON the HW^IStJACOfiteflfiL List 

Number^fr FAMILIAR Words ON the HARRigTTACCSgSjf^^ List 

HARR^-j;^BSON Predicted Scope = 2-^5^^^ \c W 

HARRISnJACOBSON Index^-J^rade Level 



if Hi 



J 




V. 
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FIGURE 43 
DALE-CHALL PROFILE 



/ 



***************** ********** 

C^j^f .a».H. Readability Index System / (c)1982 GJH/PDE/C.I.T.H. 
PafiBagex BFABI009 

*************************************************************** 

Words in Passage - FOUND - on the DALE-CHALL Word List 



ASK 


AN 


AIRPLANE 


ARE 


ASK y- 


ABOUT 


A 


A 


m 


AIRPLANE 


ANSWER 


A 


A 


AIR 


A 


A 


AN 


AIRPLANE 


AND 


A 


A 


BIRIHDAY 


BEEN 


BEAUTIFUL 


CANNOT 


CITY 


CANNOT 


CANNOT 


'DO 


DOLL 


DISH 


DISH 


DOLL 


DOLL 


FOR 


FATHER 


FAIHBR 


FARAWAY 


FLY 


FLY 


FATHER 


FATHER 


HER 


HAD 


I 


I 


I 


I 


I 


INTO 


I 


INTD 


I 


LIKE 


LOVE 


M)THER 


MDTHER 


NO 


OR 


OR 


ON 


ON 


PRETTY 


PURSE 


PURSE 


PRETTY 


PURSE 


r.^ PURSE 
SURE 


RIDE 


RED 


SAID 


SKY 


STCRE 


SAY 


SHE 


SAID 


SAW 


THINK 


TO 


THE 


THE 


TO 


THE 


THAT 


, UP 


WHAT . 


WANT 


WANT 


WOULD 


WANT 


WANT 


WENT 


WOULD 


YOU 


YOUR 


YOU 


YOU 







****************************** 

Words in Passage - NOT FOUND - 
LUPE'S LUPE 
LUPE'S LUPE 

******** **************:i^****** 

Statistics 



********************************* 

on the DALE-CHALL Word List 
LUP5 LUPE'S 
LUPE'S 

********************************* 



Number of Words Sampled from Passage = 105 

Number of Sentences Sanpled from Passage = 15 

Average Sentence Length = 7 Words 

Number of Words NOT ON the DALE-CHALL Wbrd List = 7 

Number of Words ON the DALE<mLL Wbrd List = 98 

DALE Score = 6.66667 

Formula Score = 5.03637 



7 



DALE-CHALL Index Grade Level = 51H - 61H GRADE 
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features: (I) A .sys teraad ica I ly organized sequence of (^bjictive.s in 
major instructional areas (Language Arta^ Matli, WritinKi and 
Spelling) accessible by computer ; (2) computer storage on local 
diskette of student-related information — demographics, test scores, 
and other records; (3) an automatic daily data storage and retrieval 
system; (4) a user interactive method of recording daily progress on 
instructional objectives; (3) a system for logging the use of 
ma ter ia Is re la ted to ob jec t ives taught . 

Because of the difference in distribution and utilization of 
information by the MCCSC district special education administrators 
and teachers, the prototypical version of CIMS developed for use in ^ 
the Indianapolis Schools had to be modified. The major change in the 
software entailed identifying the instructional objective that each 
of the three project teachers selected, rewriting them using the 
format suggested by Mager (1963) and loading these on storage 
diskettes for use by the teachers. The MCCSC staff already had 
developed an extensive list of stems for instructional objectives. 
The stems were used , by the teachers to develpp an lEP. However, we 
found that after the initial lEP is developed, teachers only rs^^y 
evaluated students* progress on individual objectives, chiefly by 
simply binary choice whether the student had passed or needed further 
work on the particular obiective. The CIMS enables the teacher to 
entor each .stadonc's (^ntire annual academic program into the 
computer. At regular intervals (idenlly daily) teachers call np the 
students lEP from the microcomputer stora^^e diskette and en te r 
ohPjective data-- test scores, percentage grades on papers, or 
oDservit iona I information — as a means of updacing the students* - 
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progress on their lEP., T}\e computer arutomatically prompts the 

, I 

teacher regarding the ,in0t;Vuctional objective on which a student was 
working, and raquiras th# , teacher to enter the objective data. This 
system was modified for use by the MCCSC teachers by programming 
software that would allow each student's lEP to be entered beforehand 

> rather than having the taacHer enter the'^ind ividual objectives. The 
system was designed to require the teacher to: review the particular 
objective the student wasv a$s igned , require the teacher to enter 
objective dlta or use oba<^vat iona 1 data for making decisions 
regarding a particular student's progress on specific instructional 
objectives, maintain an ups^to-date record on each student's progress, 
and provide hardcopy printouts of this information rur case 
conferences. ■ 

The CIMS was therefore designed to incorporate the use of 
databased decision-making into the teachers* planning and record 
keeping. Moreover, as the system requires teachers to periodically 
supply information regarding the selection of materials usej^ for each 
objective, teachjprs automatically recorded the specific lessons they 
had used to program each objective. This development allowed 
teachers not only to objectively evaluate the efficacy of their 
lesson plans, but provided a permanent record of which assignments 
they had chosen to teach particular objectives. This feature was 
designed to further reduce the teachers' work loads by fnc i I i ta t ing , 
planning, and thereby increasing the amount of time teachers had 

available for instruction. Its effectiveness as well as the 
Effectiveness of the other features of the CIMS is dependent upon the 
teachers continually updating the records every tew d.iys (ideally 



159 



72 



daily). * 

To tacilitali* ihe iteachers iiae ot tho CIMS. thf projoct Htatf 
held three demonatrat ions and inservice training sessions designed to 
desensitize the teachers to the use of a microcomputer, and to 
instruct them in the use of the software program ami its advantages. 
In addition, project staff made regular consultation visits to the 
classroom to answer teachers* questions concerning the program, and 
to troubleshoot problems as they arose. Consultants also encouraged 
the teachers to use the CIMS and to evaluate the data for 
instructional planning. In addition, teachers were encouraged to 
di<5cass problems they^were encountering in using the software program 
in the inservice training sessions; this information was used to 
identify and alter features of the software program to facilitate 
user interaction. 

In addition to the program just described, teachers had access 
to both demographic data that project staff had entered onto the 
teachers' computer diskette as well as standardized test information. 

These and other information were easily accessible to teachers 
through menus designed into the comf^uter software. Teachers had only 
to log on to the mach ine , and selec t the data the^ wished to review 
for a particular student . As ind icated ia the first quarter report , 
all teacher and student use in terms of data and number of minutes 
was recorded automatically by the computer. Thiq fact was not 
divul^^ed to toachers so as not to bias in any way their use of ::he 
so L twa re . 

As Lndicaced pr v ious Ly , i n r ci r ac t ion v;ith rhe teachers during 
training sessions and consultation contacts enabled us to identify a 
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ne«*d for the development of: a method ot automa t ic n I I y moasurinK 
students* progresa-in reading during the course of the school year. 
Teachers indicated that thia type of information would be very 
valuable to them for continually determining appropriate placement ol 
a particular student during the school year as well aa for providing 
repeated measures of a student's progress on graded reading passages. 

From this information, we began development of a Computerized 
Informal Reading Inventory (CIRIS). Development of the CIRIS begun 
during this quarter with completion slated for the third quarter. 
Development of the CIRIS was designed to further extend the primary 
objective ot the grant, that of evaluating methods of increasing the 
available instructional time for the special education classroom 
teacher, as well as exploring procedures that would increase the 
teachers' reliance on u«te ot data for placement, programming, and 
decision inaking in the classroom. Field tests of^ this program will 
be conduc ted in the th ird quar ter and wi 1 1 be desc ribed in the next 
report. ^ 

Data Col loc t ion 

Data collected during this quarter consisted of daily measures 
of the frequency and duration with which the teachers used the 
computer software programs. To control for expectancy effects, thij? 
intormation was collected automat ica liy and stored on the 
mi crocompu l'?r data diskettes withoutlthe teacher's knowledge. ' 
Information taken from interviews w/th tlie teachers conducted at the.; 
end of tho. year (and summarized fater in this report) were cbmpared 
with the microcomputer-based data to determine the relationship 
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various piirposfH. W»* , l ho r I ort* , Umi /icccsm to diti'i t fm»«i?nin»s oi 
how much t imt* te/ichers spent analyzing loadmg imileruil., up(i/itin^ 
compiit IT -baseil HtudtMit IKP*s. nud 'iiu(it»nt i uhv i>l i ompui n -ns s i n I'd 
inH t rue t lona 1 so t tware . | 



The intent ot the teacher selection and traininH proxram was to 
attempt to maximize potential contributing variables to the adoption 
and utilization of microcomputer technology in special education 
classrooms. By a flexible system, interested teachers, we 1 1 -des igned 
software, and providing continuing excellent training and 
consultation service, it was anticipated that tht^re would be 
considerable modification in teacher behavior in terms ol planning, 
assessment ,ind eval iition of student performance. In effect, this 
approach w.is designed to motivate teachers to use microcomputers, not 
solely for instruction, but for keeping track of student performance 
and for adjusting instructional materials and methods :o reri*-t 
student needs on a continuing basis. 

A key i;sue in determining the outcome of this effort was the 
r^v'ichers .iccept.'ince of and use of the CIMS system. It was hoped that 
bv presenting; teachers with the rationale and advantages of using 
thi^ program, .md discussing the program, it could then be modified 
to mee t rhe i r ind ividua I needs , hence the teachers wou Id discuss the 
;idv;mr .ir.'s or their operation .md ,idopt it. The CIMS, of course, 
represent, i^ur solution to increasint^ Academic Learning Time in the 
classroom by facilitating more accurate and responsive individualized 
pro',;rains and bv lunctionin^ as a classroom aid in collecting, ilata and 
prv)vidi.r^ sophisticated drill and practice instruction. 




7S 

\ 

A pi iulin* t oi th#i inK^rv nt^uni lynn wn h c Iu* l oiu hi i ion t tun i In- 
MCCSC t*»flch«Trt wi?re lUU iiilr h*h l «<J in ii« i or thi* prototypo Vfmion ol 
the CIMS . whicli wasi designed ai an individual educat ional program 
(iKP) maiiaKemant NysCero, that had b#en developed yfarn bofor«» tor thf 
Indianapolifl Public SchooH. They were able lo deaixnate to the 
project Mtatf features of the system which were uHoful or cumbersome 
due to the idiosyncrasies of the MCCSC lEP System. Tliese meetinga 
then served to test improvement sessions as well as teacher training 
sesMions. "Hiey provided an impetus tor cdhs iderab le software 
de VP lopmen t . 
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YK.AH TWO gUARTKR THRFF. 

Duriog the third (juarter ol thin project nevt'ial opt'ralinH 
ob jcc t i vftt vrt«rf accompl i «hiMl . Fimt, t h«* CIRIS program waa completed 
during rhia quarter. Second, teacher«i par t ic ipat inK in the project 
were provided inaervice training on use of the CIRIS. Third, post 
teat student data were collated and aumna r i zed . Fourth, conaumer 
aatiafaction information waa collected from teachera regarding their 
evaluation of the. project and uuggeationa tor improvement. 
TEACHER TRAINING 

Te^^chera were also given another two inaervice training ^ 
workshops related to the use oi the CIMS and CIRIS (to be described 
lator) during the third quarter. In the first of theae teachers wer^ 
demonstrated the prototve CIRIS program and asked for their 

i 

criticism. Based on results of these evaluations and in-house 
evaluations, revisions were made in the program to increase 
useability and to add various features^ One suggestion made by the 
teachers involved integrating the CRIS program with the CIRIS, 
thereby ,i I lowing a teacher to select reading passages from various 
sources (newspapers, magazines, other texts, technical manuals, 
etc.). run readability indexes on them using the CRIS, and enter them 
inf o t lu^ CIRIS prot^ram in the proper point in the readirfg sequence. 
A ( Mcht^r mi':^,ht, r\)r -^xainpU^, in addition to h.ivini^ the four or five 
exi stints r»^<idin^ pas^ai^es in the GIRL'S program, pnter reading 
passaj^es and comnrt^ hens ion quest io/s f ro(n otht^r material into CIRIS t 
and tliert"by create his/her own Lnd i v idua I i zed intormal reading 
inventory. Such a modification not only wotiM add divornity to the 
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content of CIRIS, but enable the teacher to closely monitor a 
student^s ability to read various types of material. In addition to 
these modifications, the teachers suggested* that a method of 
providing students with feedback regarding their performance also be 
included in the final CIRIS software program. Feedback from teachers 
related to features they considered important from the CMMRS program 
revealed that a "motivator" for students was the summary of their 
performance given them at the end of the daily session. Thus we, , 
iacorporat^d a similar feature into the CIRIS program and programmed 
it as an option for teachers to use .( see Appendix A) 



DATA COLLECTION AND ANALYSIS 

During the third quarter of the project we also collected end of 
the year standardized test information using the Stanford Diagnostic 
Reading and Math tests. These results were summarized and presented 
to the teachers for use in their end-of-year case conferences. They, 
of course, were also used to evaluate the effects of the 
instructional programs. The results of thes^ data will be presented 
in the fourth quarter report. 

In addition to these activities, a structured interview was 
aiiminstered to each teacher participating in the project regarding 
their teachiit):; pi ac t ic^^s , changes as a result of par t icijM t i ng lji the 
project, their personal ^val.iation i^f the importance dSSRhe 
microcomputer in r classrooms, their use and evaluation of the 

computer >;otware programs, ind their evaluation oi the project and 
i'cs prv)b i!) I i t, y of being ^acco:=;s fa : us.ed in (it her classrooms. 
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COMPUTER SOFTWARE DEVELOPMENT 
I — — ■ — 

As mentioned above, during the third quarter of the project, *the 
CIMS final re f iliemen ts were completed and the field testinj^ of this 
program was conducted. Further modifications of the CIRIS also 
c omp 1 e t e d we r e : 

The CIRIS program that was mentioned in the second quarter 
report was field tested in one of the classrooms during the third 
quarter of the project'. The program was installed during the last 
six weeks of school at the Dyer Middle School site. A continuing 
problem of the teacher in this class involved identifying students* 
reading problems and keeping trac'fe of their reading rate and 
comprehension. For the most part, the teacher assigned students to 
standard texts at th|,e first of the year based on results from 
standardized tests administered at the end of the preceeding year. 
It was hoped that field tests of the CIRIS would produce information 
pertaining to how the children accepted the program, and its 
potential importance to classroom teachers in allowing them to use 
information to make decisions. 

The CIRIS software package currently includes four or five brief 
(100-300 words) standard reading passages at each grade-levels one 
through eight taken f roijS|w Bri tannica Reading Series. 
Comprehension questions rOTated to recall oc information have been 
written tor each of the passages and are accessible by the student 
readers. Students read the passages directly from the videoscreen and 
answer comprehension questions through either multiple choice 
r<isponst^s or providing brief (one" to two word) answers that mu.st be 
typed in from the keyboard. Student responses to these answers are 
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compared by the computer against a list of acceptible answers 
previously entered. As indicated in the previous report teachers have 
access to either video display of a student's progress record or 
hardcopy output in either short or long forms. An option now 
incorporated into the program allows the teacher to create his or her 
own reading passages, accompanying comprehension questions and to 
convert passages entered from the cilS program directly for use in 
the CIRIS. 

In addition to these developments, as described in the 
preceeding section S^J^ts report. We also created a student 
feedback feature that be used at the teacher's discretion. Upon 

completing the comprehension questions, students are presented with a 
video figure of a rocket ship taking off and stopping at various 
percentages correct corresponding to the actual percentage of 
comprehension questions they completed correctly. The results of 
field tescs of this program and others will be presented in the final 
quarter report/ 
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YEAR TWO QUARTER FOUR 

In the final quarter of the second year of the project, a 
considerable amount of activities were conducted. During this 
quarter^ post tests were collected on children from the various 
classrooms, years end teacher interviews were conducted, and 
teachers * \ compu ter usage data were collected. In addition, consumer 
satisfaction interviews were scheduled with the Monroe County School 
Corporation (MCCSC) Administrative s taf f .^^uring this period, we 
also collected information on two softwaAe programs and modified this 
software program based upon teacher's iu^estions. Fourth quarter 
activities also included presentations of preliminary results of the 
project at State and National Conferences. In addition, data 
collected were evaluated and summarized. 

Post-test data collected during this project included results 
from the Stanford Diagnostic Reading Test (SDRT) and the Stanford 
Diagnos tic Math Tes t (SDMT) . Resu 1 ts from these measures appear in 
Tables 12 throuejh 15 in the evaluation section. 

The three MCCSO teachers participating in the project were 
in terviewec^ us ing a structured interview format developed by project 
staff. The scale was administered in the latter weeks of the school 
year to record attitudes and perceptions ot the teachers toward using 
the computer for monitoring pupil performance, assessing and 
remediat ing pupil academic problems , .and its utility for storing 
intormation related to lEP's found measuring readability of various 
materials. 
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Another measure taken included the actual teacher time spent on 
the computer as surreptit ious ly col lec ted by the computer. The 
results of the teacher logs appear in the evaluation section. 

The CRIS and the CIMS software programs were Revised somewhat to 
accommodate the particular needs of the teachers. Further reading 
passages were added to the CRIS and comprehension items were written 

y 

for each of these. The CIMS was streamlined to simplify its use and 
to speed up operations. The data from year two were also summarized^ 
and evaluated. These results are presented in the Evaluation secl/,on 
to follow. 
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EVALUATION . 
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Tables 12 and 13)« In fact in three of the four areas assessed the 



students scores actually regressed. This may have been a function 
of: CO 1 lec t ing ^the assessment data during the days of the school year 
when the students were generally apathetic about the prospect of 
having to take yet another year-end test; prefunctory test 
administration; or the students lacic of academic progress. 

SDMT results. The mean grade level score attained on both the 
numeration and computation subtests increased slightly duriag the 
school year (see Tables 14 and 15). Overall the students siored 
substantially higher from pre to post test scores on the computation 



subtest. The data indicated that the students scores were only two 
years below grade level expectation, yet the rate of progress during 
the 1981-1982 school year was such that it was substantially less 
than their preceeding rate of achievement. Anecdotal, observational 
and computer records suggested that the teacher allocated relatively 
small amounts of time for math comput^ation instruction. Indeed, the 
teacher spent more time on applications and higher level computation. 
Dyer Middle School 

SDRT results. Students improved their reading level achievement 
scores slightly on each subtest. Overall, scores indicated that the 
students achievement levels were substantially below grade level. 

SDMT results. The students increased their achievement on both 





the numeration and the computation subtest* The greatest growth 

occurred on tTie computation subtest which was the academic area in 

which the students received computer based assessments and 

instruction (CMMRS) that was correlated with teacher lead 

instruction. 

Edgewood Middle School 

SORT results. Overall, the results indicated that the students 
attained little academic growth in reading during the 1981-1982 
school year. ^ 

SDMT results. The math achievement results were comparable to 
those obtained in reading since the students demonstrated iittle 
academic growth. It is interesting to note that this teacher used 
the computerized math program substantially during the year. 
Observational records show however that the teacher had the students 
go through the program repeatedly despite the fact that many of the 
students had the request skills when they entered. the program. 
Student records siiggest that the students did however increase the 
speed of their computation. 
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, TABLE 12 

N 

Stanford Diagnostic Reading Test 
1981 - 1982 
PrePost Te$t Data 



Dyer Middle School N=13 

Auditory Literal Inferential Total Phonetic Auditory 

Vocabulary Comprehension Comprehension Analysis Discrinination 

Pretest 3.59 1.80 2.02 2.95 2.41 2.23 

Postest 4.69 2.17 2.^3 3.29 2.66 2.50 

Edgewood Middle School N.=20 

Pretest 4.96 4.20 4.30 4.47 4.02 3.95 

Postest 5.31, 3.71 4.40 4.38 4.92 3.97 

^ Bloomington High School North N=5 

Pretest 8.04 ^ 5.90 5.28* 5.76 

Postest 7^82 5.46 5.32 5.54 
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TABLE 13 

Stanford Diagnostic Reading Test 

1981 - 1982 

Pre-Post Test Data 
N=38 



Auditory Literal Inferential Total Phonetic Auditory 

Vocabulary Comprehension Comprehension Analysis Discriminatic 



Pretest 
Postest 



5.15 
5.43 



3.60 
3.42 



3.65 
3.81 



4.12 
4.16 



3.39 
4.03 



3.27 
3.39 



ERIC 
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TABLE 13 

Stanford Diagnostic Reading Test 

1981 - 1982 

Pre-Post Test Data 

N=38 • , - ^ 

/ 

Auditory Litejfal Inferential Total Phonetic Audi1;ory 

Vocabulary Comprehension Comprehension Analysis Discriminatio 



Pretest 
Postest 



5.15 
5.43 



3.60 
3.42 



3.65 
3.81 



4.12 
4.16 



3.39 
4.03 



3.27 
3.39 



ERIC 



174 



TABLE 14 
Stanford Diagnostic Math Test 
1981 - 1982 
Pre-Post Test Data 



Dyer Middle School N=13 
Numeration. 
Pretest 3.59 
Postest 3.89 

Edgewood Middle School N=21 
Pretest 4.54 
Postest /> 4.45 

Bloomington High School North 
Pretest 4.82 
Postest 5.14 



Computation 
3.93 
4.50 

4.55 
3.55 

7.12 
7.48 
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Pretest 
Postest 



TABLE- 15 

Stanford Diagnostic Math Test 
1981 - 1982 



Pre-Post Test Data 
N=41 



'^'umei^ation 



4.06' 
,/!.15 



ERIC 
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Teacher Interview Data 

Each o t the partLcipating teachers was intervLewed twice during 
the 1981-1982 school year. The first interview wa^ conducted in 
March with the follow-up interview being conducted during the middle 
to latter part of May. The first interview was conducted after they 
had been using the CMMRS and CRIS systems for five months but, 
immediately before the teachers began to use the CIMS system that had 
been customized to accomodate the objectives that had been 
specitically developed for the individual studeiUs enrolled in rfieir 
resource rooms. The second interview was conducted during the final 
days of the school /^^ar and was desi-^ned to determine the teachers 
evaluation ot usini? ttie computer Lo monitor student pertormanct3 and 
to assess and ' remed ia te student academic per tormance. The questions 
asked, and the transcribed responses are presented in pages 86 
through 101 Tlie data indicated that the teachers were able to use 
CIMS to monitor student progress, however, they had some difficulty 
iiiodifying their schedules i[i|OrJer to incorporate the activity into 
their daily regimen. Perha}^> > , their overall response is best 
suinina r ized by the teacher, who used the system most diligently, when 
she reported that "no one wanted to look, at our daily work or 
objectives accomplished. .Student \KP planning conference 
recommendations were based solely on teaciier recommendations. 
N,»ither the conference coord inatoi , nor any ot the particpants, were 
inL'-'resLed in looking ihc students progr.-im ob j ec t l \/es . " This 
teacher went on to indicate tliat \)o one in tin? school system looks .it 
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the instructional objectives that the student accomplished. Thus, 
while she found CIMS useful for planning individual student programs, 
^he was also concerned by the lack of recognition and commitment by 
the school administration and other teachers. These concerns coupled 
with the additional time requirements prompted this teacher to 
reconcile her own use of the system. These tindiags, which are 
repeated across the other teachers interviewed, suggest school 
systems must reconsider the requirements imposed for the development. 

Imp Lemon tat I on and evaluation of student performance since they 
appear to be encouraging teachers to comply miaimaLy with the 
requ i rtMaen t s of the Law. In addition, such sLiorL cuts appear to 
adversely alfect student academic achievement. 

All of the teachers interviewed endorsed ^ noti >- oi hav in-x^ 
comptit ers la t tu» i r rlassrooms and wert» ,:nost impi^ > i tli rtie 

assessment and remediation programs that enabled tnom to assess and 
tutor individual students and obtain iaiormtion regarding the. 
readability of textuaL material. Tfie^e activities enable the 
t(Nicht>rs to use their time mort,' efficiently an^l enahLe them to 
co;npl.»re i:i:,)re work without haviit^ to sptMid adriitionaL time on the 
job. Ba^; 1 c a L L V , the research team e^inclutieci that Lhis ;>roup ()f 
teachers w^rt* interc^stt^d most in us i n^ S(^rvic«' soil ware systems, Lhat 
IS, aoiL war.* that provided a s«*rviei* t ii i i i •\ in the curriMir 
ecolo^Meai ind instructional, it rue I ire ot i h<> <'lassrc)om. Tliis 
s u y\ i.> s t s that t \\ e y we r e i> e n e r a I L y li a [) p y w i r li f h wa y that t h e 
classroom was being run and iL the (-(jmputor .MiabL»ui them Lo provide* 
more indi vidua L instructioii to stud.uHs -md ktM-p copious records ot 
tin? stud(Mits pertorinance , then that (^)n s t i t. u l »'d m appropriat(^ 
computer .ipp I icnt i on . 
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STRUCTURED INTERVIEW , 

/ 

1. Approximately how much total time pdr day do you deyote to teaching? 

2. j^fo*^ much time per day or week do you typical ly engage In the following activities; 

A, Reviewing and correcting student .paper? . 

B- Writing daily instructional object I ves for (some, all) students {circle one) .i^ 
C. Developing Informal test information, analyzing formal^ test Information. 
b.^Analy^ing informal test information. ^ 
E, Reviewing instructional materials. 

Reviewing and updating student lEPs. 
6. Assessing instructional objectives. 
sH. Evaluating the effect I v|h*<tss of instructional materials. 

3. What Student performance records do keep? 

4j How often do you»rcv^ew and update^ these records? 

5^ How oftprv do you administer standar^J i zed tests? ' 

'6. How pften dd you administer Informal tes'ts? ' . ^ , , , ♦ 

7v How do. you typicaUy select aq , Iristr^uct iona I techn ique for a student? 

3; 1^ow do you select cul^r materials? >. ' v 

9. Hov; dO: yQu evaluate the effectiveness of currie^jlar materials? ^ 

-10. How helpful are S"ttident*s lEPs in planning (iaj^ly lessons^ , ' 

11. How much time do yoy have for pi anni hg da i 1 y instruction? - 

12. How important are daily leS50ji plans for each stjjdent? 

13. Hpw does your school sy^^ encourage daily planning? ^ ^' 

\k. Whoti^innle piece of i o.rmaVi^n do^yo^/fTri^C^ in determining whether 

^ student I s* succeed ing' or npt?, ^^^^jk ; 

15. How helpf u| would you find computer-p/dpared listi^>Cf student daily performcince 
^infornat ion. ' / . '''' ' » 

{ • ^ ^ ^ 

|6. ^ow often would you reviei^ such infprmati-on giverj your present load^ 

17. How of terf V'/ou Id you reviev-; such information if you had time? 

18. - hel/jpful V'iould it .be~||for you to have weekly information on the reading rate and 
V corn roh^ccvs ion scores oh your s tu^nt^s ' based on s.tandard i ;^G(i grnd^- level ? 



19. Mci.//holpTul 'would It be for you %o have daily graphs avail able for charting each of 
your '>tti8tenLs progress on basic arithmetic slcills irt terms of pcrccptaqo correct, 
cnrrrbr rate, and error rote? ^ ■ 
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3/2/82 STRUCTUftEO' lNtERVIEW, Part I 

Varies from 10 to 12 hrs- per4?y plu^ 6 to 8 hrs. on weekends 

A. . 2 hrs per day / ^ 

B. /n. lesson plans... 30 to 45 m1n.*s per day for ALL studeMliM^ 

C. #hrs. per week on^developlng Informal test Info; ^ 
analyzing Informal^test Info occurs "nightly," "all the time," 
dally quizzes glven/^ummary: -1 hr. per day approx. 

D. Beglnnlnq ^ end of yt*. during Pre & Post (about a two weeks 
duration) spent on jihaty^lng formal test Info. 

E. 5 or 6 hrs. per.wijak $?i6nt s'eai^ for appro, materials. . . looking 

ythrbuqh 1 .11. "jrnat«r1^1i Tibranp aettlna lessoTi plan books from 
1^' other teachers, >eti?.^ 

F. weekly .tjb ev<li^y i/v/ee^^^^ weekend ritual",., "getting faster"... 

2 to :^hrs%,^v6i[?y other week' 

\ • - ■.'"- -.-■^v^ ' 
n. taken frcSfn Informal tnTo/test data, , .reviewing objectives through the 

lesson pi aa. . vSortietim'es write "not relevant" or "not appropriate" 

' for the ^tud$Tit's curriculum. ,, not dated daily, 'but everyone's 

wQrk^ lis loo1^4 J|t A assessed every day 

ll^i^TE;: thls^ response relates to D above: approx, 'ly 1 hr, a day) 

a coup>e of h6uv-s a week 

All gradqs-^from qu1/i6ss and tests. . .grades on certain projects or 
/ assignments. . . v 

Keep -^pme of their work showing what- they're having -difficul ty with 
, in each area/,, in thick file fojders,,. 



Pull them everyday to put something Jn them, esp. 2 or 3 times a week, 
esp. HQw w/conf s coming up. , ..-rro^-^ne but the teacher (Gizzik looks 
at them, ■ ^ 



Twice a year * 
Almost daily ' * . 

Based a lot on student's reading ability... after 1 or 2 months of trying 
diff. methods you decide wha^t works best,,, what's most motivating... 
e.g., like using the blackboard for math, 

Soc, studies, science, & ]ang. arts: it's what's available b/t special cd. 
teachers.., 

Readinq & math: depends where they indivi^iual ly place on pre- tests. . . 

By usina them... reading through the teacher's manual first if it exists. . .lookir 
to see what sequence they use...nay want to skip units that aren't appropriate, 
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3/3/82 . STRUCTURED INTERVIEW, Part II 



10. 



somewhat helpful on daily ba8^a'^ . . "more helpful in planning, units. . 
Need to work through intervening steps... lEPs more helpful? as godls. 

11* "time after school. ., spenf time preparing & correcting tests... How long 
is an evening? I probably spend 3 or 4 hours a day in planning... 
searching for and writing materials." 

12. "I think extremely important ... I 'ra compulsive about it.;. The day goes so 

much smoother..." Might not accomplish every thing. . .^ut unless you 
plan it daily, you end up winging it... which many other teachers do. 

13. "They don't," Coordinator and principal each once glanced at her lesson 

plans on a school fear... '"A sub should be able to use mine." They 
are done on the teacher's own individual choice because po one 
anything If you don't. 

14. Dally work. and test scores. . .don't have to be long and f ormal . . like a little 

quiz of 12 problems. 

15. "Information I get from math is very helpful... If I*m feeding it in?... 

I guess it could be... If you were made accountable it would be... 
But only if a supervisor checks that it's done... Most people ortly - 
start ^pulling daily studant work performance 2 weeks before a conference... 
The conferences go «^^o ea6t J^o utilize the daca." 

16. Maybe once a week. 

17. Daily or every^other day. 

18. "Very.. ..It would be really helpfuL,^o see if they're progressing at all... 

If it's? something they couldy^yall the time you would have something 
concrete to look at... as it^rou&aow we pull reading marks out of our 
head:" 
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"If the kids could see it could be real important..." Sometimes fo)^ the 
teacher, too, it's easier to visualize something for comprehension 
regarding the student's progress. 
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STRUCTURED INTERVIEW - 5-13-82 (Post) 

1. Meaching and Prep. 8-9 hours a day 



2. a. 1 1/2 - 2 Vs/day 

b. Planning Objectives 1-1 l/2/day 

c. 2 hourfi/week writing tests 

d» Refer back to Stanfords once/month & lEPs scores also 

e. Planning 1 1/2 hours hard to say how much time I spend looking for 
•materials * 

f. lEPs =» At least once/mon t h bu t usually every 2 weeks 

g. Formal tests * weekly group tests are given 

h. Sometimes immediately « usually every day by Prep period 

3. Spelling ^ graphing student test* performance 

Math - in multiplication & division administer 3 min. timed test weekly " 
Weekly scores language arts papers ^ 

Behavior problem, critical incidents, tardiness/absence / ^ 

SRA weekly tests in reading 

Written work - no grades - attitude, ^ task 

4. Daily 

5. Pre - Post Spring & Fall , w 

6. One 3-min. timed Math ^ 
.One unit test per student per weel^^/THSocial Studies, language[arts , 

math & spelling, science, also language arts-creative writing. ^ 
(S.S., L.A., Math-Fri.. Spelling^ri. Science one semester & Social Studies 
one semester) <S^, 

' ' ' M 

7. ,^or an individual child » 1 & 1 1/2 weeks to try an instructional ' 

technf que 

8. Select lower objective on hierarchy - as stud€(nts acquire skill-go 

in sequence, e.g., Use a lot of supplementary ideas in Addisort-Wes ley 
^1979) can provide drill and examples for S.S. and Math. ^ 
In other areas: teach whole class in standard materials 

. ■ * . ^ - ■ . , ■' 

9. Answers above. 

10. Not always helpful - sometimes O's are unrealistic 
Helpful in that suppo-iod to be something they c^n do 
Parent Contact information is helpful 

} ■ ■ " 

11, 45 min - prep period ^ 1 ' 

• " " ^ • ' ■ ■ \ 
12 • F.xr romo ] y ' 

13. 45 minutes expect plan but t!icv don't monitor i.^sson plans 



Daily work—even mtrro^t ban tests. Sono snulrntr. panir on tests-- 
looking at math te<jt.s, e.g., working one on on^--riak i n;^ informal \. 
obscrvat iorrs 4 ' 
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15. Sometimes CIMS - When criterion vrfeie establlghed in % somewhat <lJfflo.u*lt 
to cajculate. No one (consultant) wanted to look at daily wgrk, or 
objectives accomplished. Conferences. based solely on teacher recommenda 
Conference coodlnator did not look at objectives. No one looks at 
objectives accomploidgd. Many teachers do not keep daily objcctiives 

for that reaso^if or iRer to lEPs 

16. Used it dnly to understand CIMS. Tound CIMS fifustrating because it 
took a long-time to plug in information. Should have had It whole 
school year. But didn*t rely on it for conferences. Received It too 
late,, no one wanted feedback. However, on math ~ which wanted feedback, 
kids wanted to see how well they were doing. 

17. Would probably review it weekly - not enough time daily 

18. Would really like to haveu CIRIS - I do it subjectively now - would 
like to have feome time of measure — mid to upper readers. l,ower 
reader8>m&y Kftve a problem because they are reliant ot\ others to 
provide words that they didn't know 



y 19. What were some of the advantages of having the computer in your room? 

a. Students l^iked the computerized math program and working on 
the >j:omputer. *They thought they had a better class because 
they had a computer whereas other classes didn't. 

20. ^hat were some of the problems you encountered with the computer? 



a. Math program g/bf tware. Nasty ''glitches*' were worked out but there 
are some in division. For example, I have two kids in division 




d^d if they m^ke a mistake, it gives them the samG^proble« over 
antf )^er again indefinitely. \ ^ 




/b. rt everything w^nt smoothly I didn't have trouble with scheduling. 
. I sc|ieduled 'chy.dren during reading and during math program. 
However, .it* there was a break in routine all the kids didn't 
get on the machifie 

■ /■ 

c. ^Other problems included bne^hild who was very compulsive who 
i/ould linger ovfe*r on^^^[S?BWem all time. Another child was 
off taslc totally and it was difficult to keep him motivated. 

d. Students liked it better when they got immediate feedback on ^ 
their performance. (e.gT,. *'great'\ "wrong*') and 'were intcrosM^ 
in knowing how they performed at the end of the sej^sion. I 
didn'C try out^ the graphic of performance options (graphing) ^ 

• ^ -'7 

21. What is the interest in computers in^fyour classroom next year? 
a. Verv interested ^ 

Parents are intdrostpd / 
iLspecially interested in^ the math programs 



d. I used the readability index a lot to advise teachers and for 
ordering new materials. 
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8p(» as the future of mlcrocomputera and Its uric 
and your involvement with them? 

d like to learn to proj^ram, to develop my own software 

I'd like a spelling program on diskettes . 

I'd like something to store test information^ 




3/10/82 StRycfURED INTERVIEW 



1. 8 hours 

' .'A 

2. A. One hr. a week. . ."most of it's done as thuv'rc doing it. ..on the spot." 

i 

.,B. "Zero. . .probably an hour a week." 

C. Half an hour a week ^ 

D. "For case conference^ and case reviews. ..25 hours through the year." 

E. 4 hour per week 

» • 

lEPs are kept on cards made up by Jill ... "check once every couple of 
weeks. ..Ji hour every two weeks 9eeing what they need to do..." 

n. I hour or ^5 hour per week 

H. 15 ttbii^iates a week 

3. "Grades. . .^rody^i^s fo| case conferences ... " 
A. Grades ^^!^^^^ 



5. 36 houri^ case conference 




j^^'^^^pir leai/ning style. • .wheth^j^ it 's visual or auditory ... trial and ^i;roflrju'' 

Ij^jjtvh^ve a lot to choose from. . .wfiat^ I can f ind. • .mvself , other teachers, 

9. "Wliet?|W they got the material actoss. .. ; whether they were intcrcs|:ing', 
whefVier kids fcomplained; whether variety offered..." 

10^. "IJot real^helpful. . .they give you direction. . .but daily lesson plans come from 
;^..." lEPs providet^v •'overall di^iection" but teacher is not tied into lEP. 

linutes > , * 

12. "Sd many classe.s I teach are self-contained... bfc thev are important even 

though subjects arc tauRht as a class." 

13. They provide prep period. 

14. dail4r work 

15. "The wav things are now, it wouldn't he real usi'ful for rasi' ctMif eronco . . . 

hi^cause the inf ormat ion i sn ' t neccssarv or expected hv the (Special 
Education^^ Department." 

J" 
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16. "Maybe weekly... not daily.** i 

17. ''Do it \}allv.'* f 

18. ^Veiuldn't need it. ..my kids l^in't make Krent s L r IdoH . . . *' 

/./ ■■■ 

19. "Not real useful eithe^/* 



'if: 




V 

Structured Interview: Post / 



5/13/82 



The interview started with Mrs. firabinqor mentioninf) she's only been workinn 
with CIMS for 2 weeks. 

1. "It's the same (as las^ interview) ... It hasn * t chanqed. " 

2. A. "Hasn't changed ..." 

,^B. "Hasn't changed. It goes with pi anning. . . f or all students." 

C. "Hasn't changed. Particularly because of the time of ye#r. lEPs and 

. case cqnferences have already been done." 

^ ^ ' \ 

D. "Stayed the same." . ' ^ ^ 

E. "Stayed the same." 

-F. "Stayed the same." - lEPs were all done and handed in before receiving CIMS 

R. "Abcpt the same.^ Now instead of putting on cards in fy little book 
it takes longer^ ' to plit it on computer. To put five kids on the 
conjputer on Friday it took 12 giinutes compared to 5 minutes with 
recording irhgrade book. Probably quite a bit more time right now. 
Don't thinkNthetime^ will improve that much. Takes time to get bat*; 
to beginning to start next student. Take?r*more time to docuijiervjt^wi th 
the computer. Have to take notes while assessing kid to gqi data 
for the computer. , „ ' ^ 

H. "The same." / 

3. "Same as last time- grade book, individual files of lEP objectives onU. 

individual cards. Since conferences have been reviewing in math^" 
(I. e., don't need to keep cards.) • ' 

4. "Same as last time- when I'm doing it. Last couple of months don't need to." 

I 

5. "Pre and Post" ... Q. .. "per yeaf" 

"The same as before- weekly, but it Jasn't changed since CIMS." 

7 "Their strengths and weaknesses- the need of the student. trial and error... 
If i t' s^ worked before. " 



8. "What's available." Q "To^me cit|^r|y building. Depends on needs of students 

9. "Informal tests. In assessment of siytinn with kids^o see how -they're 
V doing." (i.e., observation) ^ 

10. "They aive you the lojig-range goals to work toward- but the daily lesson pla 

are teacher-initiated." ^ . ; ^ 

0: Wh6tr do^ou do since, you don't hav6 lEPs anymore this year? 

A: "Continue^ teachinq A^om lEP even after t\ie annual conference. Keep 

- ' 187 
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proqressinq, dependinq on v;hat student needs. T(?acher discretion. 
n. "55 minutes a day.*' 

12. ''Very Important. to keep contlnulnq in procjross. To kpop clarity for 

myself. To be able to break it down to see the procirossion of what we're 
working from. Need that orqani zation. " 

13. ■ "They give you the time to do It- but they don't require you turn your 

plans In as some schools do." 

14. "Dally work." 

15. "Right now 1 wouldn't find It useful because we're not required to keep 

detalle^l. Information. Right now the way we're set up..." Q 
"The system- 1t*s 80% accuracy. Since we're not required to do that... 
But even so, a dally performance print-ouL|WOul dn ' t be that useful." 
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16. "Probabl\' weekly... I would look at those whffl I do my weekly planning 

for the next week- and for lona ranae." V.^ 1^.'. 

17. "Ideally? Dally." 

18. "I don;t feel that would be useful at all. Maybe monthly. Or quarterly. 

But not weekly. For example, I've been on CIMS four times In the last* 
two or three weeks." CSrte said she could do it- C?J[MS- becajuse of 
having a student teacherV because she didn't have to use pTanntitg time 
fbr her class. ) 

"Even with out havino planning time, only once thisLwe^k did I have time 

during prep to use CIMS." 
"Can't say every day I would have^1;en minutes during prep- depends on what 

needs to be done that particular day." 

19. "The kids might like if- sometimes the kids are motivated by seeing their 

progress plotted. For the teacher, no utili"*^. Teachers need the 
Information, but not necessarily daily, and not in graph form. But the 
kids mught like the graph." -^/^ 

Ad ^tional Comments : 

1. If we do this next year, I'd like to have the post-tests done before c^fe>*ences 

which means the end of February in or;d"er for the data to be useful to me. 
We teast anyv/ay at the end of February. The kids get really bummed out 
beina tested so much." ' 

2. I would like all instructional materials to be put at 80" criteritl^f, since that 

^ is what vie use. Because otherwise the data is useless. 

(She was reminded that sne ':uld have reset the criteria if she had wished.) 



"Some of the rates are unrealistic. I would 11|[o to see rates i(|iiorpH, 
becaiise Tm more concerned with accuracy an! not spood. 

"If^s okay to have rate on math software proqr^n but not on CIMS' othor math 
objectives. Our kids work very slowly- hand onough to tcnicli (H.curacy 
without worrying about speed. Sometimes it's okay. ..e.g., for 
multiplication facts. But fractionfs or lofti division, no. Also, too 
di^lflflcult to"eep time record for CIMS- not realistic in the classroom. 
I don't care If they (students) do it slow. You wouldn't get to other skills 
If you spent time teaching rate. Don't know It they would ever improve 
on speed, even if we worked consistently on it. Who's to say they're not 
working that fast versus they're off-task (e.g., going to the bathroom, 
talking to peers, sharpening pencil)." 



"Classrooms just aren't sterile situations 



1/^/82 STRUCTURKD INTFUVITW 



1 . 8 lioiii fi ^ 

2. A. "I do thetn as thoy coma. /.'when they ^lo t^j?J,r matl^^Hhcpto>l ^Ivr thrm 
calculators to che(^ ^tjiem. . . * U'a ^ conlln^al procoflfl" ( rev i rw i 
correcting papers) . ^ ''-f^ ^ 

l\. Trach directly from the Htudi.ntV* diyAti't hav*- time to writp 

other lesson plans... goeb ahead and tcach/i other skills i rom thv 
lEP even wheivthe sAdent doesn't accomplish lower ob.lectives hecauae 
"the student stuck and can't Learn" Homethln^i;. Thus the iV.Vs 

enable the teacher to do a lot of reviewing and eventually the student 
learns the skills... 
Summary: daily instructional ob ject Ivete are written for NO atudcntii. 

C. She tests main concepts from the test which the re^. ed . teacher 

send with the child. w 
Everyday informal evaluation is done in math ciaas. 

Summary: One-third of each class period actually spent preparing ^ 
r evaluating.,. the rest of the time the child is actually doing 

the class work. 

D. "About 2 hours a week. . .an overestimate. .. not every week.,.*' She 

checks the Stanford Diagnostics .and during a real need she 
Checks the psychologicals in the principal ' s of f ice . 
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ern Curriculum Press ordered to meet st(udent ob i ec t ives : . . 

"Prt^paring teacher-made things for math happens all the time... 

omnuter only resource for math... Constantly making worksheets for 
science and social studies..." 

"r^ hours^Bfc^own on paper what's needed .. .half-dav or longer 
mlKcd in v^^|^^cr teaching responsibilities..." 

F. "I don't update it. ..average about ^nce to twice a week make notations ,-.>*:^ 

on the TF.P,,.i:ach student geta^hit once or twice a week. 

G. "Formal tests aren't done, l>ut evervthin)! thev do is being evaluatoci 

even though chlLd doesn't know ••• ' ^ 

H. "I suppose [ don^t consider whether , mater ia L ' s e f f cc 1 1 vc , "bu t whether 

clUld is suited to the material... 

Keep work samplca of what math Ajc-tivcs 1 . . . koof a j-.r.uU- hook. . . notat ions 
on behavior ^oes in I'.rnde hook . . . f i 1.?;. with work f^amplos and workbooks... 
data on ttu; compulse' r .. . 

Don't-until case ero^^^&^when lo.y^iiv.: for examples to show pa/o(us . . . anvthing 

' -not ufjcxlt^d thc^ gots tos^^ f 




"I don*i uHuallv at all... but therein a Stanrt)itl Klv«i;*n Iuto at ihr fitlnu)!... 
All I nivr Iji iiifoinml . . . hut nilK.incc^ Ivtirntlal Ilk 11 1m air )^,(vimi., " 
iwui BrluaiKU' HaHlc. Skllhi... at the enrl nt the vi*ai all Spcul.il F.tl , 
teat lu^r.s . . • 

r "NoJ luiUMiuil to ))« tlallv, fU)iiU'Mm«"i wr ( i fir t^Mrlin, Mr«.. (Iranr.iM ) lUui'^.'* 

7. "f look at whAt niu'd.s to bo Icanirtl... I attrmpt to break It (b)wn hi 

MimplrMt, largertt wav I (Mik . . I rrlv tMi old favorites..." 

of vocabulary cards sbo maki»H for Ht'4orur, or nutrition, or sj)iiu' otInM* 

toj)lc tbi» child 1h Htudyliijj; In another clasM... 

Nott^: Mr.s. (Iran^,rr Ij; holli a rrfUMitce trat luM* aiul ha*; f:c)ine sttidetil'i 
assl^^ned directly and t>nly lo \wv foi' Moine Mobjecis. 

8. "Talk wJth other toachcr.s to see what's rt fee live In rradluK rooms ... 1 » 'ok 

tJjjMpiKh ca ta 1 o^;h ... there ts a materials v<^otrii'nre In lutlpls. (at CI (!)... 
lool^to se4» how otlu^rs arr tloln^, thln^V'*-." 

9. If students show growth... If they re aecomp.l I sh luK what materials say thev 

should do... Informal testing',... whether kids show I n t L^res t . . . " 

10. 'NjulLt* hc'l 1^ f u 1 . . . used a lot as retcMivnce point... I expand a lot on wluU thcv 

rcqiies t . " 

II* ^^Otf-'* I^«'*yt^d for prepar.i t i on . . . So ni i nut rs . . /riiey ' re ([r.F'r,, not l#«^-(ni plans) 
vei v i inpor t .nit . " 

12. "Tor my to know tsu'h day what I'm /',o i uv, tt) (Id j ^; verv linportnnl." 

13. "They >;ivc ytm a plan book . . . P r i nc i jki 1 in';ists on picking op tlie pi. in hool<^' 

at the , end of the year... They asstimr you use it. ..In one's evaluatuuis, 
the special ed. coordinator looks for l(^ssort* pi ans on your desk... The 
coordinator was in twice last year and nor at all this vear. 

lA. In conferc^nce; test results on s tancla rd i /.(mI ^ informal tests 

On daily basis: "It's hlf; (s.tudent's) attitude and bcdiavior." 

-.15. "Which would mean I'd Wave to plug in cvervthini^ we did... I don't knc^w... 

Somethin^.Vs got to liappen with time factor and oi-j;an i::at i ona I factor... 
.A!|J||(^ clou ' t have much fime tro pluv; in the inf orma t it)n . " 

But once the data is there, "I'm sure if I could look hack at the 1 i s 1 5; 
^rr^^, it would be helpful'. .. L don't know hcTw I cb^ld [jlug in infornatii n 



all day anymor(^than use the plan book . " 



16. would imagine on(*Q a week... If I i-ould set aside one dav. ..as I'm puttini» 

in new informat iofi, th».' old wouhhi'tW^o relevant(<i n(MMtivi» consideration). ." 

17. " If she 'lad unliniited rime to see h(nv all wvVv ch)in;\ (ui I i:r cW. j er t i vt-s , 

probably would still look at it uulv on'ce a week. "S.-nu'rraes I h^^e track of 
time'period on teaching an ol.> j ec t i ve . . . mcivlM' cc)uld see a pattern.'* 

18. "I'd 1 ike that a lot." 

/ 

I 

l<i. "That would bq excellent." 



ERIC 
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i)tru(:tured Int(M'vj(»w: f'ost. 
1, "Busy all day- / [)<?H^^, . SiOb - 3:1^0" 

7. A. ''That 's tricky berlidl^ I often (jivo-th(» ( ii li ulai nr' to jh(* sturUMit^ 

to (lo ov(?r their (iiatti %tioets. \\^Vi\ lo '..ly !)»»( .mj-.c^ it's i!i{.()r'[)()rar(Mi 
into other activ^ios. Total rnaybo an hour <\ day- deppnds on how 
much pappf work fs involved (in th(Mr school work). Scioncr^^nd 
social studio^, tests have to be cjraded, study work shoots,.. 

R. "I don't write down 1n my plan book. I don't u«iP my plan book, 1 don't 

actually make notations (just mental notes of wh<tt kid, \% 4)avirui 

problem with). Just walk around the group to set* how kids are doing. 
^ Too many thinas goinq on at the $toe time. Do check-ups oqce a week 
on states in science and social ifcjdies. " 

r. "My informal stuff- that's a con ^Jjy ^rocess- I don't know how to put 

n. "I take the Stanford Diaqnost+c ^laW >cvel in reading .Grade level in 
math doesn't help because !-'?r\3eTlffng with specific objectives.,, 
th(ui I've arranged a col or-c^cd ch^art to see if Johnny can readlin, 
such and such a readinq ki*'*™^!^ If the kid hasn't moved in 
orado level in yie^rSi, ,1 kgiftt;*^^ (grade level). If they move, 
I (jive a ranoe of matWriawB'. .but it dodn't take more than 20 
miiiutes to write the whoTe thing down. When I find out what readabil 
level is, I chec^k the chart to see that they'r reading in the right 
book. It's an easy, clear-cut way of seeing it all in one place on 
ono shoot. " ^ ' 

r. "I doti'r. l;tiow. I've qot the textbooks for science and socidl studies 
and we're stuck with it. And once I've ordered what I need to 
order, we're stuck with that. I probably do more reviewing of the 
HLorature aspects and thinas we use from the library. A lot of 
the m.ith is teacher-made, constantly channing depending on^what thoy 
n(H'd. I'Ji adjust and simplify materials into an easier mode of 
le.irnitui from the regular ed. teacher's material or Lest. By, cuing 
'thov do bf'tter than (otherwise). 

F. "I.,4i)n't feel I can change the lEP... it doesn't happen th,^t often that 
^student is \m\h to a les* restrictive environment. If they dn go 
to a I(>ss restrjctivo class, we'll often leav(> thop nn indirect 
_ i.onsuUa'.inn. If tlif student is meeting grades atid succossrul in. 

renuldf o'l. class, then at the conference we recommond FT reqular cd. 
Air I do th' -! IS keep tiibs on his grades. Q^^ To *ind out if he's 
flunk in.; nr not to keep the parent infon^'Cd." 

r, "To sA/ wh(>n thrv' re met ' (Yes) "Twice a month cr so- it takes av;Mle 
■ to learn thincs, and m I take notes. But also after vou.' ve been 

teachirv .while v.xj know the prouressinn of what thev need to do ^ 
by lookmq at the Rath (it),iec *. i vos . It's more !','> Ir.i'.isfi and ■v•.^u^n<^ 
objectives ynu need to donul r-Llieck nnr often.,. 



\ 100. 

5-13-82 

H. "If thGN^tudent still. fails, after you've prepared some material then 

you know immediately you need to try something else. It hapoens more 
with science and social studies." 

"I keep (1) samples of work, (2) notations on^^ehavior (in a file on each kid 
where lEP and letters home are kept...), and (3) whne we have a flareup' 
I immediately write what happened, what should have been done!* 

Once they go in the folder they pretty much stay there until conference- t^e. 
Then I can show reasons why he's not performing. Although every 
time I, stick something in I glance in to see what's there. On 
the whole, ^several times a week I'm poking things in there. I delete 
^behavior stuff and work samples if they're going to the high school. 
I keep them if I'll have the student next year." 

I like to pre-test and post-test. Monroe County likes you to use post-tests 
in the spring as the pre-tests for the fall. So I'm going back to^my 
, way and pre-test in the fall. The -students like to better themselves, 
because they want^to be in regular classes. Some feel defeated before 
they start, but the majority are eager to know how they're doing." 

A Lot... They don't know that they're tests but I regard it as a test. I.e., 
a check on their- abi 1 i ties. They know they're tested weekly. I test 
them more often. " 

Trial and error... what ever works... you get some information, clues from the 

psychometric report... Just by how the student's working. Try 'til you 
find what works & finally knowing ^your stiidents." 

"The textbooks are adopted by a textbook committee and I have no say... 
Greater* say in language arts, but funds are so limited,.. The BFA 
(a reading k'it) was just handed to me... ~ When I'm ordering materials I 
look for simple lay-out, a lot of repetition, very clear directions,... 
do they rtieet my objectives...' » 

"If they're effective, can the student actlially meet the objective after 
using the materials... I'd probably design an informal way of 
checking that out." 

"They're more helpful in general kinds^of ideas.., A guideline of things- 
to qet accomplished. In some instances, like the phonemes, you work 
out specific flash cards." 

"They give us one hour^of prep time, but I'm planning off and on each .hour 
of the day. . .planning the next day," 

"They're very important ... need to keep track of your goals." 

"They hand out a plan book that they collect at the end of the year, I'm 
writing tomorrow's work sh'eets even though I'm not writing it down in the 
planning book. Time to write it down isn't there." 
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14. "How comfortabW he is with what he's doing... In^ibility to perfdrm somethinc) 

creates a iZt of negative feelings and frustrations. Beside,s the 
obvious of/getting them all right on the sheet. 

15. ".It would be^^helpfulelf' I didn't have . to take time to put it in. I'm going 

to have id readjcist how I do things. I would rather spot-check.. 
Ideally it would be wonderful but* time-wise it's impractjical . You'd need 
another Whole half-day to fp your computer properly. Sampling would 
be more effective. Ljjke Monday, and Tuesday sample all math and 
social studies. Ancjther couple of days just the langauge arts... arid 
that wouldn'): be the total 'population. 

There's no place to record behaviors, and I have behavior objectives and 
it's real tough to show how they've improved., * 

16. "Honestly I would look at it whenever I was having trouble with a group 

or series to see what was happening- (ptherwise) I*d glance at it weeKly. 
/If I wasn't successful, I'd go to daily looks. 

17. C"'lf I had the time I'd so it as often as I could... more often with a troublesome 

group. Daily would be nice, but weekly for sure..." 

18. "THat woulT be very helpful- that would be wonderful. I see it as a 

tremendous aid. and support and back-jup and confirmation of how you're 
doing. Mot only for my, knowledge, ^-but for the student's knowledge* 

19. - "Frorr. the teacher ' s. st'andpoint I can get the graph .or the tabular, I like 

both of. them, but I woujd like to see the graph for the student to see."^ 

Additional Comments 

r'm real concerned about the Brigance (reading comprehension passages) not being 
what they say they e^re. v 

I find the time aspect to be a real problem. 
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The compilation of the number ot minuto.s that the - ind ividua I 
teachers used the three computer software programs is presented in 
Table 16. The data clearly shows that the Edgewood teacher used the 
system far more than either of the other two teachers. In math she 
used the computer twj.ce as long as the cumulative time accrued by the 
other teachers. One must question the appropriateness of frequent l.- 
use, since the mean raath%chievement test score vlttained by the 
students in her clkss was approximately #iEth grade, which exceeds 
the difficulty level of most of the CMMRS content. In addition, we 
found that many students went through the entire CMMRS program twice 
during the school year. This represents an inappropriate use of the\ 

program.*, It appears that the teacher expected each student to spend 

f 

approximately 5 minutes a day on the computer, regardless ,of whether,' 
they needed the work or not. Thfe same teacher used the readability 
system the most extensively. She established a cooperative ^ 
arrangement with the school libt*arian and the other special educatioTt 
teachers whereby, they could enter stories for which they wanted to 
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the readability level of the passages. Consequently her 



time on the machine far exceeded t>h« other teachers. The 
teaclier at Edgewood again accumulated t^ most time using the CIMS 
program-j^ Part of the difference is attributed to the fact that she 
conducted her year-end case conference during April, while^the other 
teachers had been compelled to comp le te^ them during March. • 
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TABLE 16 ^ , 

Teacher Use of CMMRS: A ^ 
Number of Minutes Per Month, 1981-82 

School Year 



School 


5ept. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Apr. 


May 


Total Min's 


North ' 




54 


7 


0 


0 


0 


0 ■ 


t) 


0 




'81 


Edgewood 


90 


232 


312 


2 


1 39 


168 


197 ' 

t 


21 






1,174 


Dyer 


* 


, * 


271 


21 


92 


1 


206 




0 
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Teacher. Use of Reachability System: 
Number of Minutes -Per Month,, 1 981 -1982 



School Year 



School Sept. Oct. Ndv. 


Dec. Jan. Feb. Mar. Aprl . I^ay ^Total Min's 


North 


A 


66' j 230 


I 

2, ■ i n 

^ - ■ - T* 


36 ; 0 

..1 


23 


0 
/ 




■529 


Edgewood 


768 ' 7 .0 

^ ./\ , 


^ 0 1 • 59 . 
1 


■ 

392 j 0 ; 325 j 13 

1 i 




1 ,564 


Dyer 


* * ^ 13 


0 280 


' ' ■ f _ 

36 1 s 33 i 31 ! ^ 

, * ^ 




393 


■ ' — ■ f ^ • 

/ 

Teacher Use of CIMS: \ 
Nuniber of Minutes Per Month, 1981-82 

School Year 

School Sept. Oct. Nov.. Deq. Jan. Feb. Mar. Apr. May Jotal Min's 


North ' 




! 

■ ! 


I 

J ' ' 


- ! 0 

t 


38 I 48 

' 1 < 




86 


Edgewood 


L \ 




/■.: 1 

> 


89 
! ■ ' 


580 








Dy>fer 

y ■ 


* 

i 


j ' 

— ^ — — 


-- ! 84 

1 




1 ' 

.0 
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- * Computer in classroom during thi^ month. ^ 
--Software program not available during these months, 
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Correlations Data Review 

^ ^ ^ 

The data c loar ly iiidicntea that Chero is not a Higriiticnnt 

re la t ion:^h ip between the amount of time that the students spent 

working on the CMMRS and their score on the Stanford Diagnos tic Math 

Test. In fact the Edgewood data indicates a negative relationship 

between the amount of time^that the students spent on the computer 

and their achievement as measured by the SDMT, The data reinforced 

the hypothesis that the teacher did not use^ the program correctly. H 
r 

Rather than using the program to. supplement the classroom instruction 

^\ ^ ' . ^ 
of the students, who needed needed additional drill and practice on 

computational facts, the teacher assigned every^ strident to the 

program. Judging form*the pretest data a preponderance of the 



students in the class should not have been assigned to work on the 

proj^ram. On the other hand the teacher at/Dyer> incorporated the j 

. CMMRS program into her classroom instructional prpgram^^and aj^signed 

f 

students to the program selectively. This approach appeared to 
produce the mos t af f ec t i ve result^., A final cavea t , wh i ch must be 
noted, is that the CMArS^ taught skills were not higfily correlated 
with student scores attained on the SDMT. (see tables 17-19) Thus 
student growth on CMMRS may nbt be accurately measured by the SDMT. 

/ The remaining data indicates that there were only' low order 

/ #^ / . ^ 

correlati9ns between the arhount of time that teachers spent using 

CRTS extensivjely but, that by itself, did not correlate with academic 

gains. Teacher r'^orts suggest that the CRIS data influenced ^he 

selection of some relatively *ima 1 1 number of instructional materials 

assigned to the; students. Obviously, ch^ae data need to be 
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*int:orporuted^hroflaiy' intp tU« selec tiion pmct^HM in ofilcr to exerl anv 
iatlutiiict* on student achievement. In'additiort, the other data 
collt'cted »UHKeHted that j na t ruct iona I variables ronld ox^^rt an iwfMi 
moro poxvasLve influence ori the HtudentH 'ach ievement . 
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NIE .SUMMARY 1981-fl2 
•TABLE 17 ' * 



CORRELATION I ^' SDMT Computat1onyr»y CMMRS Time, (student) |81-'R2 



• • Mean, vM. S.D. 

SOm- Gain Score (N.-40 +0.023 sffl^ '^^^ 

Mtnutes on CMMRS- (N»39) 1f)6.872 ' 10.4ffl6»C 66.583 



CORRELATION: +.1717; N-39; P-*J48 



Edgewood JHS :. 

SDMT Gain Score (N=21 ) \. 

Minutes' on CMMRS (N=20) 
CORRELATION: -0.0486; N=20; P=.422 

North H.S.: , 











^-v. Mean 


S.D. 


■y -.§762 


. .7ft80 






VtV'* 159.000 


5(f.2855,; 


/■ ■ 


■ , •» 







Mean 



*. ,S.D^ 



SDMT Gain Score (N=7) . +.2571 

Minutes on CMMRS (N=7) . ( in. 4286 ^''13.4519 



CORRELATION: +0.1125; N=7; P=. 405 l^k^ 
Dyer M.S. : - • i' . 




Mean' . ■ ^' S.D. 



SDMT Gain Score {N=13) ' / +.b415 " .7176.,:, 

Minutes on CMMRS (N=12)/ '^'^ ?l2.3333. 80..778| -L 



>CORRELATION: +0.3023; N=?^'*P=.169 



rr»i/- . /, 



NIE SUMMARY 1981-82 
TABlLE 18 ■ 



81 



CORRELATION li^ . SORT Comprehension vs. CRIS Jeacher Time ' 

> T . . . 

All Schools: 

^ — Mean S.E. 

SORT Gain Score (N=38) +7r?4 

Minutes on CfjJS-Teacher (N=38) 969.447 ^4.143 
CORRELATION: -.032^; N=38; P=.423 I 
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NIE SUrjMRRY 19fi1-82 
TABLE 19 

r 

CORRELATION Vt: SORT Comprehension vs. Student Time on CIRIS '81- 

Dyer M.S. ( only one to use CIRIS In '|81-'R2) 

- MEAN S.E. 

SORT Gain Score (N-6) +.750 

Minutes on CIRIS (N=6) -3.367 .713 

- • • • 

COfTRELATION: -.2073'i- N=6, P=.346 

I 
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YKAR THRK.r, 



Fi^m lie* t Atul itdmi ru n ( t or li tn>m the* Mt)nror (!i)unt y Sperirtl 
K)hi('4C ion (!oi)pfi r /It i V0 Appi DtfcHod Chr projart MtaM rvq uc»ai t i tig rhr 
opportunity to work^on the. projrct for a nrrond yoar. T}\r r«tir)nfll«* 
givfn WUH th« giMi^ral utility ot tht* CMMKS . CfklS .ind CRIS pronr,iin i , 
Sinci* AddttionAl fii*ld t^ifing |^ rhu irtftw«rf» programs And 
additionul ri»A^Arch on monitoring wtud^nt brhAVior war diN^rapd 

M*»n t i /I I . theri»for#», wr «iibmittfMl a r#»qu^fit fOr ox t #• n»i i *)n th.it 
Man Vub»i*qu#»n t I y Approved, This bt»inK j^dnlrd, ihr project Htal! 
be^^a\^ working with two ot the teacht?rH. cooperiitfd during Yoai J, 

And Add(*d a third teAchisr workiiui with a middli* Mchool population in 
fl ruril commutiity loci ted 13 Allies fr^m B loomin;}tl^n . T\\v koa 1 ^ Vot 
tbt* third yf»,ir werp Co study the use ot mi c r ocorapu t rr « to obtain d/it/i 
r^•>^ardin^ '4tudt»nt .icndeinic pp r f orm/inci? . to monitor stuci^'nt 
prrlormance and to prepare reports to asnist teachf»rg in data-basod 
program planning do c i s lon-mak i ng . In addition, we were interested in 
analyzing the effect of teacher training tipon the amount and 
«ippropr i ci t f» ness of the teacliers use of the computer for 
d(*c i s i on -mak i ng purposes. Finally, to conduct a highly controlhMl 
study to analyze the effects of ^sya tema t i c a I ly using CMMRS on the 
academic performance of a Rroup of students. 

V 

The folloying section will piS^idc a narrative discussion (31. rfw* 

pre/post test scores attained on the J^tanford Diagnostic Reading and . 

Math Tt»sts (see Tables 20 through 23). 

Stani'ord Diagnostic Reading Test, Over.ill. [a t!u» six month 

— 

pt^riod Cnat elasped between the pr.? and post t*»sts. modest 
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Stanford Diagnostic Reading Test 

1982-1983 
Prc-Post Test 



/ 



Pretest 



Aud. Lltiral Infpr. " Tot/il Phonetic Struct. Aud. \ 
C ohjL Cowp. Comg^ nic.^4« \ 



Voc 



4.57 3.41 3.52 4.09 



Anal . '^HL-- Di scrlm. 
3.66 3.'88 3.43 



Postest 



6.16 3.39 ' 3.78 4.14 



4.51 



4.41 



3.83 
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* Table 21 

Stanford .Diagnostic Reading Test 

1982-1983 
, " Pre-Post Test- 



Owen Valley^ ^^^ Literal Infer. , Total Phonetic Struct 
p. ■ voc* Comp. Comp. Comp/ Anal . Anal . 

Pretest .2.49 2.61 3.45 3.20 3.79 



Dyer 

Pretest 

Postest 



Po'^St 4.85 2.50 3.00 3.57 4.74 4.43 
Edgewood 

Pretest 4.71 4.36 4.89 , 4.98 4.43 4.63 

Postest 5.59 4.43 4.78 4.97 5.23 5.03 



4.62 3.47 2.89 3.78 3.22 2.89 
-5.00 3.25 3.50 3.78 3.07 . 3.43 
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Table 22 
Stanford Diagnosti^f Math Test 
1982-1983 

% 

Pre-Post Test Data 

.J 

Numeration Computation 
Pretest 4.03 4.51 

Postest 4.53 4.74 
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Table 23 

Stanford Diagnostic Mathematics Test 
1982-1983 ' 
Pre-Post Test 



Owen Valley 

Pretest 
Postest 



Numeration 
3.26 

3.ff4 



Computation 
, 3.32 

3.15 



Edgewood 

Pretest 

Postest 



5.16 
4.92 



5.03 
5.30 



Dyer 

Pretest 

Postest 



4.02 
4.64 



5.00 
5.61 
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achievement tests gains were evidenced.; On the auditory vocabulary 
subL^^rC, the students gained one month of achievement per month in 
the program. The gains in comprehension were much more modest, since 
the students gained one to months on the average per subtest. 

The greatest g^ins on these subtests were attained by the studeflMis^at 
Owen Valley Middle School, while the smallest growth occurred for the 

f 

students kt Edgewood. On the phonetic analysis subtest, the students 
obtained over one month per month in the program. Substantial gains 
were made by the students at Owen Valley and Edgewood Middle Schools, 
while the test scores of the vstudents from Dyer Middle School 
actually decreased. Teacher reports suggest that the teachers .at 
Owen Valley and Edgewood allocated substantially more instructional 
time to this instructional area than the teacher at Dyer. ^^Jyhe 
structural analysis subtest, the students gained approximately one 
achievement growth per month in the program. Tlie gains by schools 
were fairly consistent on this particulbx^ subtest . Modes achievement 
gains were attained on the auditory discrimination subtest. In 
analyzing the jresults by school, we fouad that the students at Owen 
Galley attained approximately one year^ growth during the six months 
that elapsed between the administration of the pretest and the 
postest . The scores of the students at Dyer , on the other hand , 
decreased on this particular subtest. The reasons for this decrease 
are not clear. On one hand, the' teacher did not allocate a great 
deal of time to the subject content area. This subtest was the Last 
administered during the pos testing, so the students may have been 
tiring due to testing and, consequently, did not score as well as one 
wouldhaveexpected. 
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On tl>e Stanford Diagnostic Math test, the students ma3e slight 
gains, between the- pre and pos^test.- On the numeration subtest., the 
students at Owen. Valley and Dyer gained approximately one month's 
achievement per one month in the program, while ^he scores -of the 
Edgewood students slightly decreased. On the computation subtest, 
the scores of the students at Owe/ Valley decreased, while the 
students at Edgewood increased slightly and the scores of the 
students at Dyer increased at a rate of one month per month in the 
program. 
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Jap} e 24 ' . ^ 

Teacher .'Use of CMMRS: . 

Number of Minutes Per ^nth. 1982^^3 



Srhnnl 


Sept. 


V 

Oct. 


Nov.' 


Dec. 


Jan. 


'Feb.,, 


Mar. 


- Apr. 


May- ■ 


School Year/Tot. Min. 


Edqewood 


0 


0 


0 


o' 


129 


3 


0 


0 


0 


1^2 


Over 


0 




46 


25" 


0 


52 ,. 


6 


7 


0 


192 . ' - 


Owen Vallev 


0 , 


0 ' 


281 


32 


140 


'48 


29 


8 


14 


i B ■ 



Teacher Use of CRIS: ^ 
Number of Minut'es^er Month, 1982-83 



( 



Edqewood 


0 


, 0 


4. 


4 


0 


0 


0 


0 


0 


8 ' 


Dyer 


0 


0 


0 


0 


45 


0 


0 


241 


0 


296 


Owen Valley 


0 


0 


«0 


0 


0 


0 


13 ' 


0 


0 


13* 



Teacher Use of XIRIS: 
Number of Minutes Per Month, 1982-83 



Edqewood 


^ 0 


0 


0 


0 


0 


0 


0 


0 


0 


{ 

0 


Dyer 


0 


0 


0 


0 . 


■ 0. v 


4 


2 


2 


0 


8 


Owen Valley 


0 


0 


0 


-0. 


•26 


11 


27 


0 


0 


64 • 
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^ V' - . 

■ J- ■ • " • 

^ Tt\e correlat^tl between stujieRt: time us injj-r CMMRS and their ^ 
achievement test scor^ attained on the SDMT during the 1982-1983 
school years was slight and negative. These data on first inspection* 
suggest little relationship between time spent using the CMMRS 
program and student academic growth. D^ta collected in the study 
described in the preceeding section, however, indicated the target 
students typically increased their performance on vthe CMMRS and in 
some cases this growth transferred to the SDMT Respite the absence of 
a s tat is t ica 1 ly signi f icati t relationship between the achievement 
gains and the amount of time that they spent working on the 
microcomputer. One explanaiixw for the low correlations observed is 
that the student spent very Tittle time, on the CMMRS program for it 
to be much benefit. For clever youngsters enrolled m the Owen 
Valley program, the students were onJy exposed to the CMMRS an 
average of 25 minutes in one month. ObviousTy , such scant exposure 
to any program is not enough to warrant a conclusion as to its 
e f f ircac y . . ^ ^ 

Thus, it would appear, that subsequent studies should be designed 
to. examine student responses and systematically manipulate the time 
that students spend working on CMMRS. It ofay be that short periods 
of high quality and high in;^ensity responding on those skills, which 
have been acquired but not mastered, is sufficient to maximize 
student achievement and that additional time spent produces a 
detrimental approach. These findings suggest additional research is 
-needed to carefully evaluate th*/ efficacv of not only the 
computerized math programs, but other software in general, 
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particularly since most school systems a^isign students to computers 
and\rarely mopit.or their success pr progress. /^^ 

, The other correlations reported in, Tables 25 though 30 are also 
not significant. The results clearly support the finding that- time 
on machine by itself is not highly correlated with student ac^emic 
achievement. The data suggest that one must examine the 
instructional content, the responses required and the relationship of 
the computer cours^o.rk and the other components of the curriculum.^ 
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< NIE SUMMARY 1982-83 \ 
TaWe 25 



CORRELATION VI : Stanford Mativ Coitiputation^vs . Student Time on CMMRS '82-'83 



All Schools : 

SORT GSin Score {N=47) 
Minutes on CMMRS {N=43) 
, CORRELATION: -.1578; N=43; P=.156 

' Edqewood J.H.S. : 

SORT Gain Score {N=2d) 
Minutes on«CMMRS {N=19) 
CORRELATION: +.1733; N=20; P=.233 

Dyer M.S. : 

SORT Gain Sqore {N=12) 
Minutes on CMMRS (N=12) , 

CORRELATION: -.1521; N=12; P=.318 

Owen Valley M.S. : 

sort' Gain Scare (N=15) 
Minutes on CMMRS (N=n) 

CORRELATION: -.1456; N=n;«=.335 



Mean 
+ .115 
110.535 



S.E. 
.178 
9.391 



S.D. 

1 .223 
61/582 



Mean 
.125 
86.450 

Mean 
+.6083 
100.333 



Mean 
-.2933 
■165.455 



S.D. 



.882 
45.149 



S.D. 



.805 
40.114 

S.D. 



1 .721 
75.378 
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NIE SUMMARY 1,982-83 
Table 26 



\ 



CORRELATION: SORT Comprehension vs. Teacher Time on CRIS '82- '83 



A11 Schools : 

SORT Gain Score (N=49) 
Minutes on CRIS (N=4$) 

CORRELATION: -.0255; N=49; P=.431 



Mean 
+ .045 

80.469 



■ S.E. 
.139 

17.719 



S.D. 
.970 

124.035 



\ 
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NIE SUMMARY 1982-83 
Table 27 



^RRELATION : SORT Comprehension vs. CIRIS Teacher Tinfe '82-'83 

All Schools: (Dyer and Owen Vail ey--Edgewood didn't use CIRIS) 

^ ^ Mean S.E. 

SORT Gain Score (N=31) ^ +.077 TTOO 

Minutes on CIRIS (M-31) ^ 42.323 4.980 

CORRELATION: +.1129, N=31 , P=.273 



/ 
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•NIE SUMMARY 1982-83 



Table 28 



CORRELATION: SORT Comprehension vs. CIRIS Student Time '82- '83 



All Schools : (Dyer and Owen Val ley--Edgewood didn't use CIRIS) 

Mean 



SORT Gain Score (N=31) 
Minutes on CIRIS (N=27) 
CORRELATION: -.1871, N=27, P=.175 



+ .077 
14.185 



S.E. 
.100 

2.331 



.544 
12.113 



Dyer M.S.; : 

SDRT Gain Score (N=12) 
Minutes on CIRIS (N=10) 

CORRELATION: -.2563, N=10, P=.237 



Mean 
-0.000 

7.950 



S.D. 
.5410 

4.419 



Owen Valley M.S. : 

SDRT Gain Score (N=19) 
Minutes on CIRIS (N=17) 

CORRELATION: -.2920, N=17,' P=.128 



Mean 
+.1263 

17.853 



S.D. 
.5714 

13.742 
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NIE SUMMARY 1982-83 
Table 29 

CORRELATION: T otal' Teacher Time on Machine vs. SDMT ComRutation '82-'83 

Mean S.E. S.D. 



All Schools: 



SDMT Gain Score {N=47) +.115 .178 1.223 

Total Teacher Time (N=47) 386.957 32.197 220.731 

CORRELATION: -.0714, N=47, P=.317 
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NIE SUMMARY 1982-83 
Table 30 

CORRELAT ION : Total Teacher Time o n Mach in e vs. SORT Comprehens ion '82- '83 



A11 Schools 



Mean S.E. ' S.D. 



SORT Gain Score (N=49) +.045 ,^ .139 -V .970 

Total Teacher Time (N=49) 416.796 31.339 219.372 

CORRELATION: .0553, N=49. P=.353 
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OBJECTIVES AND HYPOTHESES 

The math remediation computer programs developed for 
this research project were designed to achieve two related 
goal%. The first was to maximize research flexibility for 
a program of research in computer managed and assisted 
teaching and learning. The second was to develop and vali- 
date' an effective computer-based application of a basic math 
computational skills curriculum. This research project was 
designed to assess the effectiveness of an experimental 
application of computer-instruction programs; when .used with 
a group of mildly mentally handicapped middle school child- 
ran. The computer-instruction programs were written to 
emulate a complete instructional process including: 

1) assessment of individual stjjjdent skills; 

2 ) diagnosis of deficits in individual student 
skill development; 

3) objective referencing for identified student 
skill deficits; # 

4) performance of instructional tasks for the remedi- 
ation of identified skill deficits using modeling 
and feedback techniques ; 

5) setting of criterion based performance stan- 
dards; and 

6) . automatic record keeping and report generation of 

all student activities. 



Ill 

/ 



Hypotheses 
The following hypotheses were proposed: 

Post-test measures wilj. be higher than pre- 
test scores attained on the norm-ref eren.Ced 
Stanford Diagnostic Math Test - Computation 
Subtest. 

Individual math computation operation area 
paper-and-pencil informal math assessment 
posttest scores will be higher than pretest 
scores when the measures are taken pre and 
post of computer instruction in the measured 
operation area. 



Individual math computation operation area 
paper -and-pencil informal math assessment 
posttest scores will not be different than 
pretest scores when the measures are taken 
pre and post of computer instrtiction in an 
operation area other than the measured opera- 
tion areia . r 

Individual math computation operation area 
computer-generated math |[ssessment posttest i 
scores will be higher than pretest scores 
when the measures are taken pre and post of 
computer instruction In the measured opera- 
tion area. 



Individual math computation operation area 
computer-generated math assessment posttest 
scores will not be different from pretest 
jscores when the measures are taken pre and 
post of computer instruction in an operation 
area other than the measured operation area. 



Pre-post change scores of operation areas in 
which computer instruction was received will 
positively correlate with total time students 
use the compu^ter-instruction program. 
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METHOD . 

/ 

The purpose of this study was to develop and evaluate 
the effectiveness of a computer-managed instruction program 
to teach ba^||i math computation skills to a' group of mildly 
retarded middle school children. The computer programs were 
written to emulate a complete infctructional process whibh 
included: assessment , prescriptive teaching, student mon- 
itoring , feedback, and record keeping. All of the instruc- 
tional varriables of the comptfter system other than initial 
placement and mastery criterion setting were computer con- 
trolled. 

In consideration of the technical nature of the content 
of this project this Chapter will be divided into two major 
sections. The first section, "Research Methodology", will 
contain information related to research design, subject 
descriptions, a description of the research setting, and 
measures used. 

The second section, "Computer Methodology," will 
describe how the instructional programs used by the computer 
actually work. Included in this section will be the logic 
^ of the computer programs and how they implemented an 
instructional process . 
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Section 
Research Methodology 

Design 

To measure the effectiveness of the computer instruc- 
tion program, a series of single-subject multiple baseline 
(across math operation computational skills) investigations 
were undertaken utilizing reversal procedures (Baer, Wolf, 
and Risley, 1968; Gelfand and Hartmann, 1975; Hersen and 
Barlow, 1976-; Kratochy^l, 1978). For each of twelve 
children, an A-B( 1 )-A-B( 2) -A design was used (A = Baseline 
phases; B(l) = computer instruction in one of two math 
operation areas (addition, subtraction, multiplication, or ^ 
division) individually assigned to each student; B(2> = ' 
computer instruction in the alternate math operation area 
assigned to each student). For the remaining two students 
an A'-A-B(l)-A design was used. 

This design was chosen because it provided a means of 
controlling for instrucition and learning taking place out- ' 
side of the computer -managed curriculum. Prior to computer 
instruction each student was assigned two math operation 
areas for instruction during the course 6f the experiment. 
Instruction was given in only one operation are^^ during each 
of the B(xj^hases. During each of the baseline phases (A) 
both^operation areas were assessed using alternate form 
pap^r -arid-pencil and computer generated tests (see Measures ) 

In addition, during the first and third baseline periods a 

J 

standardized test of math computation skills was admin- 



istered. Both the experimental design used in this study 
and the content of each are^ summari zed in Figure 44. 

Phase T A B(i) A 8(2) A 

# days 8 -S • 10 . 8 10 5 ' 

Content of each experimfental phase: 

T Computer use .training. 

Assignment of two operation areas to each 
student for computer instruction. 

A = Baseline measures of computation skills 

of each student in their assigned operation 
afeas. 

B(l) = Computer instruction in the first operation 
area assigned tt) each student. 

8(2) = Computer instruction in the second operation 
area assigned to each student. 

\ ] '■ ^ 

Figure 4A Out]?ine of experimental design 
used in the study. 

Instructional effects may be evaluated using this type 

of research design since instructional method was constant 

..^ .. ... ... _ - - - - - ■- " 

within each instructional phase but the content of instruc- 
tion within each differed (SimJcins, 1971; Tighe and Elliott, 
1978). That is, when assessing the effect of instructional 
phase B(l), the first and second baseline measures were used 
as a ore-and-pos t measure while the third baseline measure 
served as a control. If instruction were effective, the 
measures taken during the second baseline would indicate an 
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This increase could ' then be hypothesized as being a result 
of intervention supplied during the* first intervention 
phase. If the change in baseline scores between thfe first 
and second baseline were due to* instruction during the first 
instructional phase (B(l)) theo performance during baseline 
three should show no change from performance during baseline 
two. The opposite effect should happen when assessing 
instructional phase B(2). That is, baseline measures of the 
operation taught during instructional phase B( 2) should show 
no change between baselines one and two, but should show an 
increase between baselines two and three. 

In addition, with the multiple-baseline do^sign used-, 
the effectiveness of the instructionail intervention can be 
assessed by a comparison of computation performance across 
the two content areas. Using this multiple-baseline tech- 
nique a causal relationship between the computer instruction 
and computation performance may be demonstrated, if compu- 
ta^tion performance within each instructional area changes 
when and only when the instruction occurs (Kazdin, 1975). 

Students 

The subjects in this study were fourteen children, 
eigftt boys *^and six girls, whose ages ranged from 12 to 15 
year34(mean= 13.5; s.d.= 1.0). All students were enrolled 
in a self -contained classroom for the Mildly Mentally Handi- 
capped (MMH) in a middle school serving primarily children 
living in a rural area. All academic subjects were taught 
in this classroom by one teacher with the aid of an assis- 



tant. Children 4®re all mains treamed into regular class- 
if&oms for Art and Physical Education. All students had 
reqeived an individualized WISC~R by a certified "School 

V / 

psychometrist within the previous year. Student I.Q. scores 
^ttaiJtled on the WISC-R ranged from fifty-two to seventy-four 
with a mean of 66*5 (s.d,=« 7.5). 

Avfifteenth student was originally included in this 
study but had to be dropped for non-participation. This 
student's school records indicated a history of noncompli- 
ance in testing situations which unfortunately also occurred 
during tes^^ing. required for this study. Reliability of 
measures, th^refor^e, could not be assumed for her performance. 

Setting 

, All testing, procedural instruction, and computer in- 
struction were conducted in the MMH classroom. ^ Within; this 
classroom a Radio Shack TRS-80 Model I Level II micro- 
computer vith 48K of memory and two external 5.25 inch 
single density disk drives wera placed in a study carrel. 

The location of the computer was physically removed from the 

]\ ^ [ - ■- -' - - 

normal student seating area; it was placed in the rear of 

the classroom out of the direct line* of Sight of students 

not working on it. 

♦ 

Daily Classroom Routine \ 

Durirvg each day of this study each student worked on 

the computer independently. , Within the ecology of their 

; . ""^ ' 

normal classroom approximately fifty percent of the day was 
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spent doing 'independent seat work. The scheduling of the 
students to work on the comt)ute'r was'' determined daily, by the 
classroom teacher according to individual student availa- 
bility. • 

During baseline phases (A) students worked on the com- 
puter for two minutes per day. One minute was included for 
each of two tests administered by the computer (see below 
"Measures - Computer Generated and Presented Tests"). In- 
cluding transition from student seat to computer, ini-tiation 
of coiAputer programs, working computer presented tests, and 
receiving computer feedback, total student time each day was 
approximately 'fou'r minutas. 

During the instructional phases (3(1) and B(2)) of this 
research project, students workeid on the computer six 
minutes per day. Five minutes were spent interacting with 
the instructional programs (see below "Computer Instruction 
Program") and one^ minute was spent testing the operations 
area in which they were receiving instruction (see below 
"Measures - Computer Generated and Presented Tests). In- 
-'cluding transition from student seat to computer, initiating 
the compute programs , receiving computer instruction , work- 
ing the computer-presented test, and receiving computer 
performance feedback, the total time spent by the studrent 
was approximately eight minutes. 
Measures 

There were two objectives for measuring student math 
computation skills: ' initial screening for computer curric- 
ulum placement and instruction; and determination of the 
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effectiveness of the computer-instruction curriculum. Con- 
sidiering these jtwo 'objectives and the interrelationship of 
the content of the computer prografns to the external meas- 
ures, a brief description of the content of the computer 
curriculum will follow^, A fuller description of the compu- 
ter curriculum can be found in "Section II - Computer 
Methods." ^ 

Measures for Placement and Instruction . Each student 
in this study was assigned for computer instruction two math 
operation areas. As this study was conducted, in a public 
riyiddle-school classroom in which students exh:ybited a wide 
range of academic abilities and deficits, students were 
assigned only to operation areas in which they displayed 
performance deficits on the placement measures. Performance 
was measured initially by both a standardized test resulting 
\n grade equivalance scoras and an expanded version of the 
Informal ^ath Inventory ^li^ed in the SST project (Sterling, 
1976) which corresponded to the computer instruction curric- 
ulum (see Appendix B fot 'a complete copy of this instru- 
martt). Each of t^iese two measures are described below. 

Standardi zed Measui^e . The Stanford Diagnostic Math 
Test - Computation Subtest (SDMT) (Beatty, Madden, Gardner, 
and Karsen, 1976) was chosen as the norm-reference instru- 
ment for three reasons. First, the test included a Computa- 
tion Subtest which produced a grade equivalence score sepa- 
rate from the total test score. Second, test forms wera 
available for each grade-level with a standard measure for 
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cross form test score comparisons. And third, alternate 
forms for post instruction measurement were available^ 

r 

Initially classroom teacher was consulted regarding 

which form of the SDMT would be most apptopriate for ad'min- 

istration to each child. Ten level "Green'* (Grade levels 

3.5 - 6.5) and four level "Red- (Grade levels 2.5 - 5.5) 

were administered to participating students. The classroom 

teacher's Initial assessments of student abilities were 

demonstrated to be correct; the four children administered 

the lower level , /•Red" , scored at the teacher's predicted 

grade equivalence of grade three or lower, and the ten 

t 

children given the higher level, "Green", scored at or above 
the fourth-grade level. y 

The researcher administered the test to the subject 
group following procedures recommended for group assessment 
in the test administration manual. Individual student 
scores are reported in the Results chapter. 

Informal Math Inventory . On the day following the 
administration of the standardized test (SDMT), an Informal 
Math Inventory (Sterlixig, 1976) was administered to all 
students. This test was intended to identify specific com- 
putation skill weaknesses which could be targeted for com- 
puter instruci ton . The test consisted of sixteen one minute 
tests, each measuring one math skill Cluster area in the 
curriculAm^lsee Appendix b -^Informal Math Inventory Tests). 
A single ope--minute testing period for each Cluster was 
considered an appropriate timing for securing an accurate 
index of st^udent ability since extensive and repeated pilot 
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test results (Rieth, 1981) have consistently correlated at 
• 98 or hl9h«r on tast-'tatast applications of tho instrument. 

In addition to the computation teats , a one-minute, 
'^speed'* test wao given. This test required the student to 
copy numbers as fast as possible. This test gave an index 
of the students* fine motor abilities, information useful 
for setting mastery levels for student performance (see 
"Criterion Setting" below). It also provided a copy: compu- 
tation speed ratio index for future research (this area 
was neither hypothesized nor speculated 'upon in this current 
research ) . 

The primary measures of student performance on this 
test were rate-based (Ellis and Prelander, 1973; Haughton, 
1972; McCraken, 1971; Starlin, 1971; Starlin and Starlin, 
1973a, 1973b, 1973c). The rate measures used wers| response 
digits per minute correct (DPMC) and^ response digits per 
minute error (DPME). This type of measure, enables one to 
detect fine gradations of change in pupil performance 
measured and define and measure absolute minimum student 
performance (Haring and Gentry, 1976), 

Student - Curriculum Placement . After each student was 
given the Stanford Diagnostic Math Test - Computation Sub^ 
test (Beatty et al., 1976) and the Informal Math Inventory 
(Sterling, 1976)/ both the classroom teacher and the experi- 
menter examined the ind i vidua 1 scores of the students on 
both of the measures and independently recommended two math 
Operation areas in which each student should receive in- 
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atruction. The general criteria for these recommendat ions 



we ret 



1. The student must have performed at an unacceptable 
level of proficiency within the selected operation 
areas . 

2* Since the curriculum was designed for remedial anc^ 
not initial instruction, Students were required to 
demonstrate a basic knowledge of the computation 
processes wi thin the asi.gned operation areas . 

The separate and independent recommendations the class- 
room teacher and the experimenter formed were identical in 

identifying the two target operation areas for each student. 

/ \ 0 

Assignii4g the student to instructional phase (B(l) or B(2)) 

was completed by the ;eo«per imentsr . Table 31depicts type ofy 
^ instruction and instuctional phase assigned for students in 
the program. 



Instructional Phase 



Operation Area 
Addition 
Subtraction 
Multiplication 
Division 



B(l) 
2 
6 
3 
1 



8(2) 



1 
6 
4 

3 



Total 



12 



Table 31 Number of Students Receiving Operation \rea 
Instruction Durirtg Each Instructional Phase 
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DuiM/hg ^ instructional phaae B(l) two Add I tl/Jo^nfll 3tudf»nt:i 
wer^) assigned to receive instruction in division but in- 
flTtructiorP was prohibited by student school absence. In- 
struction for these students during instructional phasQ 0(2) 
was accomplished. 

Measures for Computer- I net ruction Effectiveness 

To determine the effectiveness of the computer- 
instruction given each students three different types of 
measures were taken: standardized test scores, paper-and- 
pencil informal math inventories, and computer generated and 
presented tests. The procedures used for and the measures 
taken from each of these types of tests are described below. 

Standardized Measures ^ The .Stanford Diagnostic Math 
Test - Computation Subtest (Beatty, et.al., 1976) was admin- 
istered before computer instruction began and again after 
the study was completed. Standard scores were used as 
informative index of the transference of computer-taught 
s)cills to a generalized application. 

Xnf ormal Jlath laveivtory . The Informal Math Iiwentory 
(Sterling, 1976) described above under '•Measures for Place- 
ment and Instruction - Inforinal Math Inventory" was also 
used as a measure of student math computation slcill acquisi- 
tion. This measure was used to ascertain generalization of 
specific slcills taught using the computer to a traditional 
penci I ^and-paper medium. It aloO provided furthe^ pre and 
post measures of computer instruction that facilitated anal^ 
ysis with the A-B( 1 ) -A-B( 2 ) -A experimental design. 
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The ganeraliaability of math skills taught using the 
computor-instrUctlon program were directly measured with 
thla teat since each of Ita alxteen subtests directly cor- 
respond to the sixteen Cluster areas included within the 
computer curriculum. Therefore, any increase in computation 
performance within a Cluster area resulting from computer 
instruction should be reflected by an increase in per- 
formance on the paired subtest of the paper-and-pencil In- 
formal Math Inventory. 

To ascertain the generalization to paper-and-penci 1 
tasic^ ^ alternate forms of the Informal Math Inventory wer9 



administered to all students during each of the three base- 
line (A) phases of the study. The initial administration 
given for •'Student-Curriculum Placement (see above) served 
as the first baseline measure. The remaining two baseline 
administrations were given on the same day of the week and 
at the same time of day as the first administration (Tuesday 
- 10:00 A.M.) using alternate forms. 

Computer Generated and Presented Tests . Computer 
genera^ted and presented tests were given to the students to 



measure skill acquisition across time, using a standard 
measure in the medium in wh ich they received instruction. 
Testing via the computer was performed daily during both the 
three Baseline periods (A) and two instructional phases. 
Following is a description of the proc^edures used during 
computer testing as well as their content. The testing 
schedule is depicted below in Figure t 
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Experimental Pha-se 

A B(l) A B(2) A 

Instruction ' 'llllllllll' ... 2222222222 

Test(s) 11111 1111111111 11111111 2222222222 11111 

22222 22222222 22222 



A = No instruction. Daily test in both 

opera:tion areas assigned to each student, 

B(l) = Instruction in the first operation area 
assigned to each stud,ent. Daily test on 
only the first operation area. 

B(2) = Instruction in the second operation area 
assigned to each student. Daily test on 
only the second operatidn Area. 



Figure 45 Schedule of Computer Generated 
and Administrated Tests. 



Baseline computer measures . Everyday during each of 
the three baseline phases the computer presented each 
student with two separate one-mihute tests. Each test 
measured performance in one of the two designated instruc- 
tional areas. Each test consisted of a random selection of 
math problems which included all Skills within each Cluster 
of the operation area being assessed. 

The computer-student interaction procedures used during 
baseline periods were as follows: Student individually sat 
rn front of the microcomputer and typed their access code on 
the keyboard*. The computer programs" then matched the 
student with the appropriate test content. During the tests 
one math problem at a time was presented on the computer 
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video screen. The student provided the answer using the 
numeric keyboard. After a student provided the answer to a 
math problem, the problem was immediately replaced with a 
new problem to solve. After one minute, the computer infor- 
med the student that the test was over and that the second 
one minute test was started. The time interval between 
tests was student controlled: that is, the computer did not 
start the second te^t until the student pressed the SPACE 
BAR on the computer ke^uoard. At the completion of both 
tests, the computer presented the student with performance 
feedback for the tested operation areas via a graph drawn on 
the computer video screen. A separate graph was presented 
for each operation area tested. The data presented on the 
graph were digits per minute correct (DPMC) achieved by, the 
student for each day of the current baseline period. In- 
cluded on the graph was the individual student's "GOAL 
LINE". The level of the goal line reoresented the DPMC 
criterion for the student's daily work assessment (see below 
"Criterion Setting"). Figure 46 depicts the screen presenta- 
tion given to student A9 after the fifth day of his second 
baseline period. 
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40 



DIGITS PER MINUTE CORRECT 
MULTIPLICATION 



30 



20 



GOAL 



10 



I I ^ I I I 



Figure 46 Example of Computer Generated Graph 
Used for Performance Feedback . 

Daily computer measures > During each day of both in- 
structional phases y B(l) and B(2), a measure was taken on 
student performance in the operation area in which they were 
currently receiving instruction. Immediately following the 
five-minute computer instruction (see below "Computer In- 
struction") the computer automaticari)y initiated a testing 
program identical to the one described above (see Baseline 
Computer Measures). The only differences between these 
daily tests and the baseline tests were that the student, 
r3cei V3d only one test daily - in the operation area of 
currant instruction. The^ operation area in which they were 
not -errantly being instructed was not tested. At the ^ 
-omoletion of the test, students were presented a graph on 
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tl:ie video screen depicting their performance during that 
instructional phase (see Figure A6> . Data presented consis- 
ted of digits per minute correct (DPMC) for each of the 
daily tests taken during the current instructional phase as 
well as their "GOAL LINE". 

content of the Computer-Instruction Programs 

The premise of this instructional program was that effi- 
cient and measurably successful -student learning would occur 
when specific academic skill weaknesses can be identified, 
and the student received direct instruction to correct these 
(see "Chapter^ II - Review of Literature" for a more thorough 
explanation). The computer-instruction programs developed 
for this project rely heavily on a remedial math curriculum 
originally developed for the Seattle-Spokane-Tacoma (SST) 
project (Sterling, 1976). This curriculum covers basic math 
computation skills within the math operation areas of addi- 
tion, subtraction, multiplication, and division. The foun- 
dation of this curriculum is that proficiency in basic math 
computation can be demonstrated only after all skills m a 
hierarchy are mastered. Therefore the curriculum first 
identifies students' specific skill deficits , and then pro- 
vides them with remedial instruction in the identified defi- 
cit skill area. 

To accomplish the above goals, the generic area of 
"Basic Math Computation Skills" is divided into three hier- 
archically arranged configurations: 1) Operations; 2) 
Clusters; and 3) Skills. Definitions of each of these 
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terms are as follows and are depicted in Figure A7(see 
Appendix for a complete list of Operations, Clus^ and 
Skills). 

Operations . Operations are the four main mat:, --^r^as of 
Addition , Subtraction , Multiplication , and Division. In 
this research two opertion areas were assigned to each 
student for computer instruction. 

Clusters. Within each operation area specific compu- 
tation Skills are grouped into hierarchically-arranged Clus- 
ters. These Clusters are sequenced such that a demonstra- 
tion of mastery of any single Cluster would not ^be possible 
/without a mastery of lower level Clusters . For example, 
Clusters #9 and #10 within the operation area of Subtraction 
are: / — 

Cluster #9. iSubtraction facts with the minuend >9 
but <19 and t^e subtrahend <10r with borowing 
necessary. ( 

Cluster #10. Subtraction facts, double-digit 
' minus single-digit numbers, with borrowing 
required, 

Mas tery of Cluster #^0 would be imposs ible to demonstrate 
without a requisite mast^s^y of Cluster jf9 since Cluster #9 
essentially covers all specifjic computations involving sub- 
tracting from a '"teens" number when per- 
forming Cluster #10 the "borrowing" requirement mandates 
zhat the units portion of the minuend be re-grouped to*^ form, 
i "teens" number. 
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Skills . Within each Cluster all computation Skills 
necessary for demonstration of mastery are included. "All 
inclusive Skills" assumes that all lower-level Clusters have 
been mastered. For example, the Skills within Cluster #9 
include subtl^acting the digits 1 through 9 from any "teens" 
number. If a student were having difficulties subtracting 
the digits "8" and/or "9" from a "teens" number, mastery of 
this Cluster could not be demonstrated. 



Cluster Area 



Inclusive Skills 



Skill # 



# 9. Subtraction 

facts, with the 
minuend > 9 but 
< 19 and the 
subtrahend < 10 , 
with borrowing. 



Subtrahend = 



-1 
-2 
-3 



-8 
-9 



9, 
9, 
9, 



9, 
9, 



if 10. Subtraction 

facts, double 
digit minus 
single digit, 
with borrowing. 



Subtrahend = -1 ' 
-2 
-3 



-8 
-9 



10.1 
10. 2 
10. 3 



10 .8 
10.9 



Figure '^7. Example of Cluster and Skill 
relationships ( example taken . from Appendix C ) . * 



ERIC 



238 



130 



student - Comptiter Use- Instruction , 

s 

Prior to this study:, npn«,of the subjects had experi- 
ence using a microcofiputer . Therefore,' computer use in- 
struction was necessary for. all students on the general 
operation of the loompil|ter , and on niow to work the computer- 
instruction programs. The fallowing ' instruction was given 
to all students, individually by the' experimenter. 

Computer Famiijarlzat^n . Wh4n students demonstrated 
proficiency on four main objectives they were able to 
work successfully (and injiependehtly through the computer- 
managed math curriculum/ Thus, 'ail students were taught to: 

1) successfully initiate a computer program; 

2) use the cpmputer keybo'ard; 

3) read artrd interpret graphic da^a on the 
computer video^.^screen ; 

4) attempt to ; solve computer-presented math 
computation problems.^ 

Instruction took pl^ca wtJ^^ile|th4 students wef4 sit- 
ting in front of the. coi^uter . "\^n the first day, students 
were instructed 4n the prbceHures of initiating a computer 

n ' _J ^ f % ' ' ' ' I' - 

program/ enterlnc^ numeric - an'isw^rs using the computer key- 



board, and reading and interpret^ing graphs. 

Initiat^n procpdurey involved copying a message taped 
to the. computer keyboard. /-TJhe message read RUN "A". 
Throughout t;He entire "study a taped message was present. 
The content of the miess'age varied between RUN "A", RUN "B" 
and RUN "C" , dep«nd"tfig on which computer programs the inves- 
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tigator ^ranted the students' to -initiate. After typing the 
RON-A" message correctly a computer use training program was 
initiated and run by the computer. 

Within this training program students were presented 
and performed the following tasks: entering their inlii- 
vidual computer identification number, matching numbers 
appearing on the screen with^ number keys on the computer 
keyboard, and reading a graph of their "speed" at the com- 
pletion of every one minute. The experimenter sat with 
students as they worked and explained and prompted each task 
for five consecutive cycles of program initiation, entering 
student number, cop.ying digits, and interpreting the graph. 

On the second day, each student performed a complete 
cycle with ajd from the experimenter five times. While 
students were performing these tasks the student verbally 
explained them to the experimenter. 

On the third and fourth days students worked indepen- 
dently. The experimenter was not present i|^he classroom. 
^The teacher's assistant reported that no child requested 
help during these days. 

On the fifth day, each student performed five cycles on 
the computer with the experimenter observing from across the 
room, not interacting. At the completion of the fifth cycle 
the experimenter asked each student to explain the graph 
with sufch questions as "Are you getting better (faster) - 
Show me how you know this." 

In addition to training the students to use the com- 
outer, the training program also provided the experimenter 
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with a baseline rate of each student's non-computational 
digit copying speed corresponding to the random number paper 
•and-pencil copying task described above (see above, "Stu- 
dent - Curriculum Placement - Informal Math Inventory"). 
Since the primary lAeasures in this study were rate based, 
Digits per Minute dbrrect (DPMC) , and Digits per Minute 

Error (DPME) , these' measures were needed to help select a 

■ ' • ^ 

criterion level for student performance (see below Criterion 

Setting) . ? | > . 



Math Program 'i^riining. After the fifth day of computer 

^ i ) — ^ 

familiaifization training each student was introduced to the 
computer math program. On the first day of math training 
the message taped to the computer was changed to reflect the 
name of the computer program that initiated a series of two 
tests, one each -i;!! the two operations areas in which they 
were assigned to Receive computer instruction. The content, 
format, and procedures used for these tests were identical 
to the "Baselin4 Computer Measures" (see above). A varia- 
tion in the pro<^2dures outlined above involved the experi- 
menter individually tutoring »the students on how to use the 
computer keyboard to respond to the problems. Tutoring 
included explanations, demonstrations, and verbal prompting. 
Following two minutes of practice, performance graphs (see 
Figure above) were presented to' the student. The exper- 
imentar then ex^laned how to interpret the graphic data. 
Following this practice session, the experimenter required 
the student to explain the procedures just performed. This 
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complete cyqle was then performed independently by the stu- 
dent two additional times. 

After dne day of computer problem solving instruction 
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i with the €xper^:nventer present, the students completed two 
cycles per day vlni\iating the program, solving problems, 
reading the graph) for the next two days, with the teacher's 
assistant as a backup for student difficulties. The assis- 
tant reportejj no difficulties during this period. Total 
practice time was approximately five minutes per day for 
three days. 

Criterion Setting 

An integral part of the computer curriculum is the 
determination of "mastery". Mastery decisions were made 
using a comparison of actual student performance against a 
performance criterion. Within this curriculum the set- , 
ting of levels for criterion performance are completely 
teacher/researcher controllable. Once performance criterion 
is set, the computer records this information and aAato-\^ 
matically uses it as the basis for all decisions. - For tjhis 
research project the criterion for mastery decisions wa^ t^e 
same for both Cluster assessment and specific Skill remedi- 
ation assessment. 

^ The criteria used for mastery decisions were as 

follows: 

1) 90% of all problems attempted must have been 
correct ; 
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2) a maximum of two response digits per minute were 
allowed to be in error (DPME); 

3) a minimum number of digits per minute correct must 
have been obtained (DPMC). For this requirement 
one-half of the students in the study were 
required achieve a minimum of 15 DPMC and the 
other one'-half were required to achieve 20 DPMC. 
The criterion for assigning these levels were 
standardized test results. Those in the lower 
one-half of test scores (below grade level 
equivalent 4.6) were assigned the lower^ 
performance level. Those scoring in t^e upper 
one-half were assigned the hi<|her level. 

One additional criterion for demonstrating mastery of 
Cluster areas was imposed. All students were required to 
meet or exceed the above criterion two consecutive times 
during this assessment. This additional performance cri- 
teria was used in order to assure that an adequate sample of 
all Skills included within the Cluster being measured were 
presented to the student. 
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Design ' i X 

The pu^d^'of this stfudy was to develop and evaluate a 
computerj^fi»t1:uction program for teaching basic math compu- 
tatio The cotaputer curriculum included the ability 

to c3|^^ student assessment, prescriptive %teaching , student 
monitori^ng, feedback/ and record keeping. The following 
section describes how the computer-instruction programs work 
internally and interactively. A general flowchart of the 
tasks performed by the computer is shown in Figure A8. For 
specific computer logic flowcharts see Appendix H. 



SELECTION OF CLUSTER 
TO ASSESS 

ASSESSMENT OF CLUSTER 
SKILLS 



(yes) MASTERY DECISION 

(no) 



DETERMINATION OF 
SPECIFIC SKILL DEFICIT 




INSTRUCT50NI IN 
SPECIFIC SKILL DEFICIT 



ASSESSMENT OF SPECIFIC 
SKILL PERFORMANCE 



(no) MASTERY DECISION 
. (yes) 



JSpermansnt student 
performance record 



STUDENT PERFORMANCE 
FEEDBACK 



Figure 48 General Flowchart ot the Computer 
Managed Math Remediation Program 
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As^s shown in Figure 48 the computer-instruction 
programs work in ^"Closed Loop** fashion. That is, once a 
student is entered into the system all decisions, instruc- 
tion, and record keeping are mutually dependent and require 
no external interaction. Since the path of instruction 
(assessment, decisions, and instruction) is student per- 
formance dependent, the exact sequences for each students' 
progression through the computer instsruction program were 
different. Therefore, the following description is a 
general format describing each path option for each computer 
function. Specific procedures used in this study (i.e.; 
frequency of instruction, daily scheduling, etc.) have been 
described earliejr in this chapter (see Design, Setting, and 
Measures). Th^ following sections describe each of the 
components of the computer curriculum outlined in Figure A8- 

Selection of Clyster to Assess . On the first day of 
computer-instruction in an operation area the Cluster asses- 
sed is the first within that area. For example, if a 
student is assigned to receive instruction in Subtraction, 
the Cluster to be assessed would have been Cluster #7 - 
Subtraction facts. Single Digit minus Single Digit with the 
remainder < 10 . On subsequent days, the selection is depen- 
dent on Mastery Decisions (see below). When students dem- 
onstrated mastery within a Cluster the computer automat- 
ically advanced them tJo the difficulty level of the next 
higher Cluster. \ « 
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Attt#«Miaii^ Si CXu»f r Skills. After a Cluster is 
selected for assesment, the computer presents the student 
with a one-minute test consisting of a random sample of all 
Skills included with the Cluster. During the test, the 
computer internally recorded the correct or incorrect per- 
formance of the student by specific skills represented in 
each problem presented (see Appendix B for a complete list 
of Clusters and Skills). For example, if the problem pre- 
sented to the student was 9-2=7, the computer would 
record that the student attempted a problem which included 
the following skills within Cluster 1^7 "Subtraction facts, 
single digit minus single digit": 

Skill 7. 9 minuend = 9 

Skill 7.2 subtrahend = 2 

Skill 7.16 remainder =7 

If the student answered this problem correctly, each of 
these skills would be recorded by the computer as success- 
fully attempted. If the student had answered incorrectly 
(i.e., answered with the digit 6) the computer would record 
that the student was unsuccessful in one attempt of the 
above three listed Skills. In addition, it would have also 
racorded that the student was unsuccessful in the Skill of 
the incorrect response (Skill 7.15 - remainder = 6; in the 
error example ) . 

Mastery Decision , After the one minute test of Cluster 
Skills, the computer assessed the student's performance for 
'iemonstration of mastery (see above Criterion Setting). If 
the student demonstrated mastery, the computer automatically 
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recoifded his/her performance and returned to the "Selection 
of Cluster to Assess" routine. 

Determitfktion of Specific Skill Deif icit . If the 
student failed to demonstrate mastery during the "Assessment 
of Cluster Skills" by not meeting one or more of the cri- 
terion standards , the computer automatically assessed the 
s1:udent's performance for specific Skill deficits. As des- 
cribed above the computer recorded the specific skills 
included in all problems presented to the student. The 
assessment for specific Skill deficits uses this stored 
information. The Skill in which the student performed the 
least well is then automatically targeted by the computer 
for remedial instruction. For example, if the student was 
tested in Cluster #7 (described above) and consistently made 
errors on problems which included the digit 4 as the subtra-^ 
hend (Skill 7.4) the computer would recognize this and 
assign this specific Skill for remedial instruction. v 

Instruction in Specific Skill Deficit . The "Instruc- 
tion in Specific Skill Deficit" routine of the instructional 
program consisted of intensive practice in math problems 
matched by the computer to the specific Skill deficit iden« 
tified during the Cluster assessment. To avoid redundancy 
and to maintain motivation, approximately 80% of the prob- ^ 
lems presented to the student during this instruction perio^ 
were in the idStitified weakness skill area. Specifically, 
usinqthe examole above, 80% of the math problems presented 
to the student would have the digit 4 as the subtrahend. 
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Th^'. remaining 20% of the problems would be randomly dtawn 
from all other Skills included within the Cluster in which 
the student failed. 

The instructional strat;egy used during this procedure 
included corrective feedback , modeling , and performance 
feedback. Each of these procedures are described below. 

Corrective feedback . After answering a math prob- 
'lem the student was immediately informed whether the answer 
was right or wrong. For wrong answer the computer displayedt 
the word "WRONG" for a period of 3 seconds, then erased the 
video screen and re-presented the same problem for the 
student to attempt. If the answer were correct, the compu- 
tsr informed the student by randomly selecting a positive 
statement from a menu and displaying the statement for 3 
seconds. This menu included such statements as "VERY GOOD", 
"GREAT", "COR-ECT", "PERFECT", "KEEP IT UP". 

Modeling . When a student incorrectly answe 
lem two times in a row the computer modeled the problem - 
including the correct answer - for the student. The correct 
model of the problem remained on the screen, with the answer 
"blinking" for 3 seconds. After the 3 seconds were over the 
computer erased the video screen arxjji re-presented the error 
problem for the student to attempt again. The error - model 
sequence continued unti 1 the student answered the problem 
correctly. 

Performance feedback. There were two types of per- 
formance feedback provided to the students. The first 
occurred at the completion of each one minuta' work session 
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for both Assessment of Cluster Skills and Remediation. The 
second occurred at the completion of the five minute work 
session. 

At thre completion of each one-minute work session the 
computer listed on the screen both the student's performance 
and the criterion for performance. Both the information 
given the student and its presentation format are shown in 
Figure A9. This display remained on the screen for 8 
seconds. After this time ^the computer automatically erased 
the images on the video screen and initiated the Daily 

\ . 

Performance Chart described below. ,^ 
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Digits per Minute 
Correct 


XX 
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Digits per Minute 
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Figure A9. Example of One-Minute 
Performance Feedback 



At the complet\|On of the five^minute work session the 
student was presented on the video screen a graph depicting 
their digits correct per n^inute (DPMC) for each of the five 
one-rainute work sessions performed during that day. The 
graph was in the same forijiac as the one shown in Figure 
The graph remained on the screen for 8 seconds. After this 
time, the computer automatically erased the video screen and 
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intitiated the "Daily Baaeline Measure (see above). 

Mastery Decision . The criteria used to determine 
mastery for the Specific Skill training were the same as 
those used for mastery determination during the Cluster 
Assessment. 

If the student demonstrated mastery (matched or ex- 
ceeded all criteria) the computer automatically reevaluated 
\he student for Cluster mastery by returning to the Assess- 
Jment of Cluster Skills routine which the student earlier 
failed. If the student did not demonstrate mastery the 
Instruction in Specific Skill Deficit routine would begin 
again. The student could not branch or return to any other 
computer routine until mastery was demonstrated in the 
specific skill failed. 
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RESULTS 



The design of this study was an A-B{ 1 )-A-B{ 2 ) -A, within 
which eaoh student was instructed in two math operation 
areas (addition, subtraction, multiplication, or division). 
During each of the A phases, students were tested via paper- 
and-pencil and computer generated tests. They received no 
instruction during these phases. During each of the B(x) 
phases students received computer instruction in only one of 

A : ■■ 

their assigngH operation areas. 

This design was chosen because it provided a means of 
controlling for instruction and learning taking place out- 
side of the computer -managed curriculum (Baer, Wolf, and 

Risley, 1968; Gelfand and Hartman, 1975 ; Hersen arfd Barlow,, 

3 



1976; KratochvM.ll, 1978). Using a multiple-baseline with a 
raversaJ^rpcedure,^ it was predicted that students would 
show increased performance in specific operation math compu- 
tation performance on post measures taken after that speci- 
fic operation area was instructed in. It was further pre- 
dicted that pre and post measures taken over instructional 
periods that a specific math operation area was not instruc- 
ted in would show no change in performance* 

The results from this study will be presented in two 
sections. The first, will report individual student perfor- 
mance using single-subject descriptive techniques (Baer et 
al*, 1968 , Kratochwill ) • The sepond section will 

present student data using groiJp^nalysis procedures. 
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Section I - Individual Student Data 



Student Al 



\ 



Student Al'was a male aged 15 years 5 months with a 
measured full scale WISC-R score of 75 • This student was 



assigned to receive computer instruction during the first 
and second instructional phases in subtraction arid multipli 
cation respectively. 

Hypothesis I. /Using the Stanford Diagnostic Math Test' 

/ • \ . ' 

- Green Form this studtertt obtaiiped a standard^ cfrade ^qidiva- 

I , '4 i ^ 

lence score of 5,6/on the pretest and a 6,1 on trhe^ pflst- j 

The positi^fe change ^of .5 supports an at:ceptanc4^^£ 



test. 



\ 



hyoothesis 1 in that ppsttest standardized measures werk^ 

V '/ \ l 

higher than pretest measures. ^ \ 

Hypotheses 2^ and Hypothesis 3. Papier ~,and-p^cj. 1 une^^ 
atioV!^kiJj..&Bgrf>d^ance |L<i ^''the^o^e^fa^ areas 

rf or^ance 




ures dC"^ Qom 

of subtraction and^ multipi^iqati on wera taken th 
during the course of/^his study. Thi* s.tudefit ' s 
in^each of these operation areas across each of rae base- 



line periods is shown below \ip Tab 





Mea-suf 



DPMC 
. D p Me 



r I 

22 



Baselinft Pe^i^ 

/ ^ "^ 2 / \ - 3 



Multiplication 



2.5 ' ' /337 



--?9 2 
0'. 0 



Table' Student Al 'V-oig:! ts per Minute Correct (^aPMC) 
and Digits' per Minute Error (DPME) 
Baseline Paper-and-Penci 1 Measures in the 
Ooisration Areas of Subtraction and Multiplication. 




24.0 
2.3 
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Student Al received computer instruction in the oper- 
ation area of subtraction during the first instructional 
phase. h qomparison of his performance during the baseline 
periods pre and post to this instructional period (baselines 
one and two) show both an increase of 49% in his DPMC , from/ 
22.5 to 33.5, and a decrease in his DPME by 83%, from 1.8 
to .3. During the instructional phase in vJ^ich the student 
did not receive computer instruction In the operation 
of subtraction, an analysis of baselines two and three -shows 
a decrease in DPMC performance of 13%, from 33.5 to 29^2. 
DPME performance during this period decreased 0. 

This student received computer instruction in the op- 
eration area of multiplication during the second instruc- 
tional phase. His perfor^nce during baselines two and 
three shows an increase of 11%, from 24.0 to 26,7 DPMC. 
Duriag this same period bis er^ror rate decreased by 67%, 
from 2.3 to .7 DPME. No computer instruction was received 
in this operation area durinjj the first instructional pe- 
riod. An analysis of ' performance during baseline periods 
one and twA shows a slight decrease in his performahce on 
the DPMC measure of 3%, from 24.7 to 24.0. DPME perfor- 
mance increased by 15% from 2.0 to 2.3. 

Overall, this student's performance supports/^ accept- 
ance of hypothesis 2. That is, pap^r-and-pencil baseline 
measures taken pre and post to computer instruction show an 

increase in performance in both op'eration areas of sub- 

) 

traction and multiplication . i 
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Hypothesis 3 is rejected. DPMC performance decreasod 
in both subtraction and multiplication during instructional 
phases in wh^ch they were not ^instructed • Performance on 
the DPME measure across these* same periods increased in 
multiplication and decreased in subtraction. Therefore, 
this "no change** hypothesis is rejected. 

Hypothesis 4 and 5. Computer baseline measures in the 
operation areas of subtraction and multiplication are shown 
below in figures 9 and 10 respectively. In the operation 
area of subtraction measures taken pre and post of instruc- 
tion show an increase in performance from an average of 10,0 
DPMC (s.d.= 3.2) during baseline one to 17,2 DPMC (s,d.= 
1.9) during baseline two. During this same period his error 
rate decreased from an average of 1.8 (s.d,= 2.5) to 0 DPME. 
Measures taken before and after the tioninstruction phase 
show a* decrease in his performance trom an average of 17.2 
DPMC (s.d.= 1.9) in baseline two to 15.5 DPMC (s.d.= 2.5) in 
baseline three. Average DPME during this same period in- 
creased slightly from 0 to .5 (s.d.= 1). 

Baseline measures of student Al ' s perf ormancl^aken pre 
and post to instruction in the operation area of multipli- 
cation (baselines two and three) show an increase in average 
DPMC from 12.5^s.d.= 4.4) to 22.3 (s.d.= 4.7). Average 
DPME decreased from 1.3 (s.d.= 2.3) to .5 (s.d.= 1) during 
this same period. Computer measures taken pre and post of 
^ the noninstructional phase show a slight increase in average 
DPMC from IL. 8 (s.d.= 4.8) during baseline one to 12.5 
^ (3.d.= 4.4) in baseline two. Average DPME during this time 

Er|c 1^ 254 




14S 



decreased from 2.6 (s;d.- 2.''3) to 1.3 (3.d.= 2.3). 

; J ■( 

student Al'fl performance In both the operation areas 
subtraction and mii'ltt plica t ion support an acceptance of 
hypothesis 4. Post instruction computer measures reflect 
increased performance when compared to preinfftruction 
measures* 

Hypothesis 5 is rejected. In the operation area of 
subtraction atudeni performance decreased in both DPMC and 

r I 

DPME measures over ^he period of noninstruction. Multipli 

f 

cation performance measured pre and post to noninstruction 
show increased performance. 

Figure 50 




Figure 51 
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» FIGURE 50 STUDENT Al 

COnPUTER nEASURES IN SUBTRACTION 
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FIGURE 51 STUDENT Al 
CDHPUTER MEASURES IN flULT IPLICATIDN 

A = BASELINE MEASURES IN PIULTIPLICATICN 

B(l) = INSTRUCTION IN SUBTRACTION 

NO nULTIPlICATIGN nEHSURES TAKEN \ 

B<2) » NEASURES IN HULTIPIICATIQN NHlLE 

RECEIVING INSTRUCTION IN flULTIPLICATION 
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Studant A2 

Student A2 was a famaie agad 14 years 9 months witrt a 
measured full scale WISC-R score of 64. This student was 
assigned to rec^iv* computer instruction during the first 
and second instructional phases in multiplication and sub- 
traction respectively. 

Hypotheais 1. Using the Stanford Diagnostic Math Teat 
- Green Form this student obtained a standard grade equiva- 
lence score of 4.8 on the pretest and a 6.1 on the post- 
test. The positive change of 1.3 supports an acceptance of 
hypothesis 1 in that posttest standardized measures were 
higher than pretest measures. 

Hypothesis 2 and Hypothesis 3. Paper-aAd-penci 1 meas- 
ures of computation \kill performance in the operation are 
of multiplication and subtraction were taken three times 

during the course of this study. This scudfent^s performance 

> / 

in each of these operation areas 'across eaph of the baseline 
periods is shown below in Table 33. 



Ooeration Area 



Multiplication 



Measure 

DPMC 
DPME 



26 .7 
1.0 



Baseline Period 

2 3 

32.3 29.7 
2.3 0.0 



Subtraction 



DPMC 
DPME 



14. 0 
4.5 



18. 0 
6.0 



23 . 0^ 
0.0 



Table 33. Student A2 - Digits per Miriute Correct (DPMC) 
and Digits per Minute Eriior (DPME) 
Baseline Paper-and-Penci 1 Measures in the 
Operation Areas of Multiplication and Subtraction. 
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Student A2 received computor Instruction In th»i oper- 
ation area of multiplication during the first instructional 
phaaa, A comparison of her performance during the baseline 
periods pre arid post to this instructional period show both 
an increase of 21% in her DPMC, from 26,7 during baseline 
one to 32.3 during baseline two, and an increase in her DPME 
of 130%, from 1.0 to 2.3. During the instructional phase in 
which this student did not receive computer instruction in 
the operation area of multiplication, ap^^nalysis of base-- 
lines two and three shows a decrease ^n DPMC performance of 
83%, from 32.3 to 29.7, DPME performance during this period 
decreased from 2.3 to 0. 

This student received computer instruction in the op- 
eration area of subtraction during the second instructional*' 

1 

phase. Her performance during baselines two and three shows 
an increase of 28%, from 18.0 to 23.0 DPMC. During this 
same peri(^^ her error rata decreased by 100%, from 6.0 to 0 
DPME. No computer instruction was received in this oper- 
ation area during the first instructional period. An analy- 
sis of performance during baseline periods one and two shows 
an increase in her performance on the DPMC measure of 29%, 
from 14.0 to 18.0. DPME performance increased by 33% from 
4.5 to 6.0. 

Hypothesis 2 is accepted for both operation areas of 
multiiplicatio^ and subtraction. Pencil and paper measures 
taken pre and post to instruction show increased performance 
in each operation area . 

ERIC 
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Hypothesis 3 is rajsctod. DPMC performance increased 
In both subtraction and multiplication during phajas In 
which they were not instructed. Performance In the DPME 
measure across these periods increased in multiplication and 
decreased in subtraction. 

Hypothesis A and 5. Computer baseline measures in the 
operation areas of multiplication and subtraction are shown 
below in figures 11 and 12 respectively. In the operation 
area of multiplication measures taken pre and post of in- 
struction show an increase in performance from an av**raqe of 
14.6 DPMC (s.d.« 4.3) during baseline one to 19.1 DPMC 
{sici.=« 6.1) during baseline two. During this satnk period 
her error rate increased from an average of 1.2 {s.d.= 1.8) 
to 1.^ (s.d.^ 1.8) DPME. Measures taken before and after 
the noni ns tructipn phase -show a decrease in her performance 
from an average of 19.1 DPMC (s.d.- 6.1) in baseline two to 
17.6 DPMC (s.d.= 1.7) in baseline three. Average DP?JE 
during this same period decreased slightly from 1.9 (s.d.= 
1.8)tol.6(s.d.»1.5). 

Baseline measures of student A2*s performance taken pre 

and post to instruction in the operation area of subtraction 

(baselines two and three) show an increase in average DPMC 

« 

from 12.9 (s.d.= 2.6) to 15.6 (s.d.= 3.4). Average DPME 
remained at a rate of 1 during both baselines {s.d.= .9 and 
1.2 respectively). Computer measures taken pro and post of 
tne noninstructional phase show an increase in average .f) PMC 
:rom 3.4 (s.d.- 2.7) during baseline one to 12.9 (s.d.= 2.6) 
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in baseline two. Average DPME during this time decreased 
from 1.8 (3.d.= 1.8) to 1.0 (s.d.= .9). 

Student A2 ' s performance in both the operation areas o 
subtraction and multiplication support an acceptance of 
hypothesis 4. Post instruction computer measures reflect 
increases in performance when compare^d to prems truction 
measures. 

Hypothesis 5 is rejected. In the operation area of 
subtraction student performance increased in DPMC and de- 
creased in DPME measures over the period of nonmstruction . 
Multiplication performance measured pr^ and post to non- 
instruction decreased in both DPMC and DPME performance. 



Figure 52 



Figure 53 
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^ ' 150 
Student A3 

. Student A3 was a female aged 12 years 9 months with a 
measured full scale WISC-R score of 54. This student was 
assigned to receive computer instruction during the first 
and second instructional phases in subtraction and multi^l- 
cation respectively. ^ 

Hypothesis . 1, Using the Stanford Diagnostic Math Test 
-'Green Form this student obtained a standard grade equiva- 
lence score of 3.6 on the pretest and a 4.5 on the post- 
test. The positive change of .9 supports an acceptance of 
hypothesis 1 in that posttest standardized measures were 
higher than pretest measures. 

Hypothesis 2 and Hypothesis 3. Paper-and-penci 1 meas- 
ures of computation skill performance in the operation areas 
of subtraction and multiplication were taken three times' 
during the course of this study. This student's per f ordnance 
in each of these operation areas across each of the baseline 
periods is shown below in Table 



Operation Area Measure 

Subtraction DPMC 

DPME 



Multiplication DPMC 

DPME 



Baseline Period 



12 3 

16.6 19. 3 26.1 

17.0 12.5 12.2 

16.0 27.7 . 36.3 

6.7 6.0 3.6 



Table 34. Student A3 - Digits per Minute Correct (DPMC) 
and Digits per Minute Error (DPME) 
Baseline Paper-and-Pencil Measures in the 
Operation Areas of Subtraction and Multiplication. 
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student A3 received computer instruction in the oper- 
ation area of subtraction during the first instructional 
ohase, A comparison of her performance during the baseline 
periods pre and post to this instructional period show both 
^n increase of 16% in her DPMC, from 16,6 during baseline 
one to 19.3 during baseline two ^ and a decrease in her DPME 
by 27%, from 17.0 to 12.5. During the instructional phase 
in which the student did not -receive computer iii^truction in 
the operation area of subtraction, an analysis of baselines 
two and three shows an increase in DPMC performance of 35%, 
from 19.3 to 26.1. DPME performance during this. period 
decreased slightly from 12.5 to 12.2. 

This student received computer instruction in the op- 
eration area of multiplication during the second instruc- 
tional phase. Her performance during baselines two and 
three shows an increase of 31%, from 27.7 to 36.3 DPMC. 
During this same period her error rate decreased by 40%, 
from 6.0 to 3.6 DPME. No computer instruction was received 
in this operation area during the first instructional 
period . An analysis of performance during baseli ne periods 
one and two shows an increase in her performance -ofi the DPMC 
measure of 73%, from 16.0 to 27.7. DPME performailce de- 
creased by 10% from 6 . 7 to 3 . 6 . ; 

Hypothesis 2 is accepted for both /operation areas of 
subtraction and multiplication. Paper-and-penci 1 nneasures 
taken pre and post to computer instruction show an increase 
in performance in both operation areas\^ 
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Hypothesis 3 is rejected for -both operatign » are*r of 

subtraction and multiplication. "BotK DPMC^^l^d DPME perfor- . 
mance increased in both operatdoji areas Gui^:ng phases in 
which they. were not^^Jnlstructed . 

Hvpiy^esis 4- and 5^. Computer baseline measures in the' 
operation areas. of subtraction /^nd multiplication ar^ shown 
below in figures 13 and 14 reepecti veiy . In the operation 
area of subtraction measures taken pre and post of instruc- 
tion show an increase in D^MC performance from an average of 
9.0 DPMC (s.d.= 1.4) during baseline one to 12.8 DPMC (s.^^== 
3.3) during baseline two. During this same period her error 
rate increased from an average of 4.8 (s.d.= 4.3) to 10.3 
(3.d.= 4.4) DPME. Measures taken before and after the 
noninstruction phase show an increase in her performance 
from an average of 12.8 DPMC {s.d.= 3.3) in baseline two to 
14.7 DPMC (3.d.= 3.5) in- baseline three. Average DPME 
during this same period decreased from 10.3 (s.d.= 4.4) to 
5.7(s.d.=3.5). 

Baseline measures of student A3's performance taken pre 
and post to instruction in the operation area of multipli-* 
.cation (baselines two and thi7ee) show an increase in average 
DPMC from 15.8 (s.d.= 6.4) to 21.4 (s.d.= 3.3). Average 
DPME decreased from 5.75 (s.d.= 2.7) to. 4.8 (s.d.= 2.2). 
Pre and postmeasures of the non inst ructi onal phase, show a 
slight increase in average DPMC from 15.0 (s.d.= 5.8) during 
baseline one to 15.8 (s.d.= 6.4) in baseline two. Average 
DPME during this time increased from 4.4 (s.d.= 1.7) to 5.8 
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Hypothesis 4 is accepted for the operation area of 
multiplication • Post instruction computer measures refle 
increased performance when compared to preinstruction 
measures. 

Hypothesis 4 is rejected for the operation area of 
subtraction. • Although DPMC increased during^ the period o 
instruction, the large increase in DPME performance does 
support an acceptance of this hypothesis. 

Hypothesis 5 is rejected for both operation areas of 
subtraction and multiplication. Student performance in- 
creased over periods of noninstruction • , 



Figure 54 
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Student A5 \ 

Student A5 was a female aged 11 years 9 months with a 
measured full scale WISC-R score of .64. This student was 
assigned to receive computer instruction during the first 
and second instructional phases in addition and subtraction 
respectively. ' 

Hypothesis 1. Using the Stanford Diagnostic Math Test 
- Red Form this student obtained a standard grade ^^uiva^ 
lence score of 2.6 on the pretest and a 5.4 on /he post- 
test. The positive change of 2.8 suppor^;^ an acceptance of 
hypothesis 1 in that posttest standardized measures were 
higher than pretest measures. . ) 

Hypothesis 2 and Hvggtlrgais 3. Paper -and^fSencil meas- 
uras of computation skiill performance in the iteration areas 
of a^ition and subtraction were taken three times during 
the course of this study. This student's performance in 
each of these operation areas across each of the baseline 
periods is shown below in Table 35. 



Baseline Period 
l Opera tion Area Measure '12 3 

Addition dPMC 21. 7 30 . 7 40 .4 

DPME 1.4 .3 0.0 

Subtraction DPMC 14.3 21.3 30.0 

DPME 0.0 0.0 0.0 

m 

Table 35. Student A5 - Digits per Minute Correct (DPMC) 
and Digits per Minute Error (DPME) 
Baseline Paper-and-Pencil Measu in the 
j Operation Areas of Addition and Subtraction. 
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Student A5 received computer instruction in the oper- 
ation area of addition duxing the first instructional phase • 
A comparison of her performance during the baseline periods 
pre and post to this instructional period shows an increase 
of 42% in her DPMC^ from 21.7 during baseline one to 30.7 
during baseline two. DPME decreased during this period 79%, 
from 1.4 to .3. During the instructional phase in which the 
student did not receive computer instruction in the oper- 
ation area of addition , an analysis of baselines two and 
three shows an increase in DPMC performance of 32%, from 

4:- 

30.7 to 40.4. DPME performance during this period decreased 
from . 3 to . 0 . 

This student received computer instruction in the op- 
eration area of subtraction during the second instructional 
phase. Her performance during baselines two and three shows 
an increase of 41%, from 21.3 to 30.0 DPMC. During this 
same period her error rate remained at 0. No computer 
instruction was received in this operation area daring the 
first instructional period. An analysis of performance 
during baseline periods one and two shows an increase in her 
performance on the DPMC measure of 49%, from 14.3 to 21.3 
DPME performance remained at 0. 

Hypothesis 2 is accepted for both operation areas of 
additioa and subtraction. Paper-and-pencil measures tak^en 
pre and post to computer instructi>on in these operation 
areas show an increase in her pt^r Eormance . 
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Hypothesis 3 is rejected for hioth operation areas of 
addition and subtraction. Paper-arid-pencil measures taken 
pre and post to noninstructional phases show performance 
increases. 

Hypothesis 4 and 5. Computejf' baseline measures in the 
operation areas of addition and subtraction are shown below 
in figures VF15 and VF16 respectively. ^ In the operation 
area of addition measures taken bre and post of instruction 
show an increase in performance /from an average of 9.2 DPMC 

3.d.= 2.9) during baseline one/to 15.5 DPMC (s.d.= 2.7) 
iuring baseline two. During th/is same period her error rate 
^increased from an average of (s.d.= 1.1) to .9 (s.d.= 



-\. 1) DPME. ^easures taken befbre and after the \noninstruc- 
tion phase show a decrease in /her performance fifom an av- 
erage of 15.5 DPMC (s.d.= 2.74 in baseline two to 15.0 DPMC 
(3.d.= 2.2) in baseline thre^. Average DPME during this - 
same period decreased from .% (s.d.= 2.1) to .6 (s.d.= .9). 

Baseline measures of sthdent A2 ' s performance taken pre 
and post to instruction in the operation area of subtraction 
(baseli^s two and three) show a decrease in average DPMC 
trom 9..1 (s.d.= 2.2) to 8.8 (s.d.= 1.3). Average DPME 
decreased from 5.6 (,s.d.= 2.3) to 8.0 ( s . d . = 1.4). Pr2 and 
poGtnaeasuras of the noninstructional phase show an increase 
i-n average DPMC from 6.6 /s.d.= 3.9) during baseline one to 

. 1 (3.d.= 2.2) during ba/seline "two. Average DPME during 
■hij tiiii^^ncreased Erom/3.2 (s.d.= 2.8) to 5 . 6 . ( 3 . d . 2.3). 
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Hypothesis 4 is accepted for the operation area of 
addition. Computer measures taken pre and post to instruc- 
tion show an increase in performance. 

Hypothesis 4 is rejected for the operation area of 
subtraction. Computer measures taken pre and post to in- 
struction show a decrease in performance. 

Hypothesis 5 is accepted for the operation area of H 
addition. Computer measures taken pre and post of the ' 
noninstructional phase show no significant change in perfor- 
uianca . 

Hypothesis 5 is rejected for the operation area of 
subtraction. Computer measures taken pre and post to the 
noninstruct ional phase in this operation area show increased 
oer f orT.ance - 



Figure 56 
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FIGURE 56 STUDENT A5 
AODITION PERFORMANCE 
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A = BASELINE MEASURES IN ADDITION 
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B(2) = INSTRUCTIGN'^IN SUBTRACTION 
NO ADDITION flbASURES [A^EN 
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FIGURE 57 STUDENT AS 
J" SUBTRACTION PERFORMANCE 

A = BAS€LINE MEASURES IN SUBTRACTION 

B(l) = INSTRUCTION IN. ADDITION ' 
/ '(<0'SUBTR»^CTION ASSURES TAKEN . ^ 

B(2) = MEASURES IN SUBTRACTION WHILE 

RECEIVING INSIRUCT-IflN IN SUBTRACTION 
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assigned to receive computer instruction durin 

/ftS' seconci instifuptional ' phases in subtraction 

ji'^ ' ' ' . 




Student A6 , ,f 

Btd^kl}t A6 was a 'male a^ed 13 years 11 months with a 
measturad full scale WISC-R score of 52. This gl 

:irst,^ 

r, addition 
respectively, 

Hypothesis 1. Using the Stanford Diagnostic Math Test 
- Red Form this student obtained a standard grade equiva- 

lance score of 2.4. on the pretest and a . 2. 6 on the post- 

'■" ' ' ' . ••' , • 

t^t. The posit:.iy^b|jange of .2 supports an acceptance of 

nypothegjis I in* t^afposttest standardized measures were 

h'^gher th^ti -^retes,t.,4;cneaBur4s . 

Hypcrthesis i and Hypothesis 3. Paperrand-penci 1 meas- 

'^"^fv^$^^ compu^tat-ion skill performance in the ooeration areas 

of subtraction and Addition wera taken three times during 

. ' . \ K . . ' . .. ■ 

'the course of this study. This student's performance in 

each of these opieration areas across each of the baseline 
periods is shown below in Table 36. 



-/-■ 



Operation Area 
Subtraction 

# 



Measure 

DPMC 
DPME 



7.7 
7.2 



Baseline Period 



f 



16. 7 
1.5 



16. 7 
0.0 



Addi tion 



DPMC 
DPME 



21 . 3 
2.1 



32. 1 
. 1 



30. 4 
0.0 



"able 36. Student A6 - Digits per Minute Correct (DPMC) 
and Digits per Minute Error (DPME) 
Baseline Paper-and-Penci 1 Measures in the 
' Operation Area^ of Subtraction and Addi tion . 
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Student A6 received computer instruction in^the opera- 
tion area of subtraction during the first instru'^jjrtional 
phase. A comparison of his: performance during the baseline 
periods pre and post to thijis instructional period (baselines 
one and two) show both an Increase of 117% in ^his DPMC , from 
7.7 to 16.7, and a decrease in his DPME by 79%, from 7.2 to 
1.5. During the instructional phase in which the student 
did not receive (jomputer instruction in the operation area 
of subtraction, an analysis of baselines two and thre^shows 
DPMC remaining at 16.7, DPME performance during this period 
decreased to a rate of 0 from 1.5. 

This student received computer instruction in the op-- 
eration area of addition during the second instructional 
phase. His perfc^ftnanpe during baselines two and three shows 
a slight decrease of 5%, ftom 32.1 to 30.4 DPMC. During 
this same period his error rate decreased to 0 from .1 DPME. 
Mo cgmputer instruction wa^?^eceived in this operation area 
during the first instruc^^pfral period. An analysis of per- 
formance during baseline periods one and two shows an in-- 
oraase in his performance on the DPMC measure" of 51%, from 
21.3 to 32.1, DPME performance decreased by 95% from 2.1 
to .1. 



Hypothesis 2 is accepted for the ope^tion area of 
subtraction. Paper-and-pencil measures taken pre and post 
of instruction show an increase 'in performance. 

Hypothesis .2 is rejected for the operation area of 
iddition. Paper-and^-pencil measures taken pre and post of 
instructiftn shows a decrease in pertormance. 
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Hypothesis 3 is accepted for the operation area of 
subtraction> Paper-and^pencil measures taken pre and post 
o| the aOHinstructionai phase shows no change in performance. 

Hypothesis 3 is rejecJ^ed for the operation area of | 
addition. Paper^and-pencil measures taken pre and post of 
the noninstructional phase shows an increase in performance. 

Hypothesis 4 and ^. Computer baseline measures in the 
operation areas of subtraction and addition are shown below 
in figures 17 and 18 respectively. In the operation area of 
subtraction measures taken pre^and post of instruction show 
an increase in performance from an average of 7.0 DPMC 
(s,d,= 1.2) during baseline one, to 11.3 DPMC (s.d.= 2.00 
during baseline two. During this same period his error rate' 
decreased from an average of 5.6 (s.d.= 2.1) to 3.25 (s.d;= 
1.3) DPME. Measures taken before and after the noninstruc-^ 
tion ph as e show a decrease in his pe r f or ma nee f rom an a ve r — 
age o^< ll.,3 DPMC (s^d.= 2.^4^ in baseline two to 10.7 DPMC 
{#'. do= 2. 3) in baseline three. Average DPME during this same 
period increased slightly from. 3. 3 fs.d.= 1.8) to 3.7 (s.d.= 
1.2). 

Baseline mpasures of s tudent,,, A6 ' s performanae taken, pre 
and post to instructrion in -the operation area of addition 
(baselines two and three) show an increase in average DPMC 
nrom 15,1 ( s . d . = 1 . 9 ) )to 19 . 4 (s.'d.= 2.3). Average DPME ^ 
decreased from 1.3 ( s . d . ^. 1 .^3 ) to , 2 (s.d.= .5) during this 

:aine oeriod. Computer measures taken pre and post of the 

" ' , <■ - O 

-ne noninstructional phase show a slight increase in average 

ERIC 27S ^ 
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DPMC from 15.4 ( 3:d.«*'-2,^) idurlng baseline one to 16.1 
(s.d.=» 1.9) in baseline two. Average DPME during this time' 
increased from .2 (s.d.= .5) to L. 3' ( s . d . = 1 . 3 ) . 

Student A6'| performance- in both the operation areas of 
subtraction and addition support an acceptance of hypothesis 
4. Post instruction computer measures reflect increases in 
performance when compared to preins truction measures. 

Hypothesis 5 is rejected for the operation area of 
subtraction. ComputJI^ measures taken pre and post of the 
noninstructi®nal phase show an increase in performance. 

Hypotheis 5 is accepted for the operation area of 
addition. Compu ter^measures taken pre and post of the 
noninstructlonal phase show no change in performance. 

4 



/■ \ ^ — 



>Figure 58 
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Figure 59 ^ 
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A = BASELINE MEASURES IN ADDITION 

^1) = irisTRUCTION IN SUBTRACTION 
NO ADDITION MEASURES TAKEN 



B<2) = MEASURES IN ADDITION WHILE 
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Student A7 

Student was a male aged 14 years 6 months with a 
measured full scale WlSq^^R score of 74. This student was 
assigned to receive computer instruction during the first 
and second instructional phases in subtraction and division 
respectively * 

Hypothesis 1 . Using the Stanford Diagnos tic Math Test 
- Graen^ Form this student obtained a standard grade equiva- 
lence ^ore of 4.7 on the pretest and a 5 . 1 on the post- 
t3St. The positive change of .4 supports an acceptance of 
hypothesis 1 in that posttest standardized ny|asures were 
higher than pretest measures ^ , . ^ 

Hypothesis 2 and Hypothesis 3. Pag€|2r-and-pencil meas- 
.uras . of" computatiom skill performance in the operation area%. 
subtraction and division were taken three feim^s during 
^^l^sJIfe' course of this study. This student's performance in 
ijjjj^^ch of th^se operation areas across each of the "basie line 
periods is shown below in Table 37. ^ 



" ^ Baseline Period* 

Operation Ajtea Measure 1 ^ 3 

Subtraction DPMC 10-2 17,>,8 16.0 

Di»'ME 7.6 3.0 .8 



J 



Division , DPMC 15.0 '^1^^ ' 19.0 ■ 



DPME 0.0 -•0.0 O-'-i^V, 

/_ ' ■ll Jt^ii^'wl 

Table 37. Student A7 - Digits per Minute Correct (OPMC) 



and Digit^ p^^Minute Error TdpME) 
Baseline Paper-and^-Penci 1 Measures in the 
Operation. Areas of Sub traction arvd Division. 



\ 10 3 

Student A7 received computer instruction in the oper- 
ation area of subtr'action during the first instructional 
phase. A comparison of his performance during the' baseline 
periods pre and post to this insttuctional period show an 
increase of 75% in ^is DPMC, from 10.2 during baseUne one 
to 17.8 dujing baa^j^^^* two, and ^ decrease in his DPME.of 
61%, from 7.6 to 3.0. During the instructional phase in 
''^which. the student did not receive computer instruction in 
the operation area of subtraction, an analysis of baselines 
two and three shows a decrease in t)PMC performance df 10%^ 
from 17.8 to 16.0. DPME performance during this period 
decreased by 7 3%, from 3 to .8. 

Th^ student \eceived computer instruction in ,the op- 
aration ajea of division during , the second instructional 
phase. His performance during baselines two and three shows 
no change in performance. His DPMC rate remained at 19.>0 

During' this period his error rate increasled, from 0 to 1 

/ ^ 

DPME. No computer instruction was received in this oper^? 
ation area during the first instructional period. An aoaly^ 
sis of performance during baseline periods one and two shows 
an increase in his performance on the DPMC measure of 27%, 
from 15.0 to 19.0. DPME performance remained at 0 during 
both baseline measures. 

Hypothesis 2 is accepted fo/Jr the operation area of 
subtraction. That is, paper-and->^enci 1 measures taken pre 
ind post to computer instruction show an increase in p^rfor- 
^"narfce. 

/ 
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Hypothesis 2 is rejected for the operation area of 
division. Paperrand-pencil measures taken pre and post of 
instruction show no change in performance. * 

Hypothesis 3 is rejected for both operation aroaa of 
subtraction and division. DPMC performance decreased in 
subtraction and increased in division during phases in which 
they were not instructed. 

Hypothesis 4^ and 5. Computer baseline measures in the 
operation areas of subtraction and division are shown below 
in figures 19 and 20 respectively. In^[|p|e operation 
area of subtraction measures taken pre ar^d post of in- 
struction show an increase in performance from an average or 
5.3 DPMC (s.d.= 2.6) during baseline one to 12.3 DPMC (3.d.= 
3:<5) during baseline two^*. During this same period h^s error 
race increased from an average of 3.2 (s.d.= 1.3) to 5.6 

(3.d.= 4.4) DPME. Measures taken before ari^S^^^after the 

h 

noninstruction phase show a decrease in his performance from 
an average of 12.3 DPMC (s.d.= 3.6) in baseline two to 9.0 
DPMC (s.d.= 4.1) in baseline three. Average DPME during 
t^is same period decreased from 5,6 (s.d.= 4.4) to 3.8 
( s . d . = 1 . 5 ) . 

Baseline measures of student A7 ' s performance taken pre 
and post to instruction 'in the operation area of division 
(baselines two and three) show an increase in' average' I^MC 
from 13.4 (s.d.= 2.8) to 16.2 (s.d.= 4.'0). Average DPME 
i-ncr^ased from 1.25 (s.d.= .7) during baseline two to 2.2 
^ ^.:d.= ,8) during baseline thl|l^|Kh^|||||mi ter measures taken 
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pro and post of the nonins tructional phase show an incr-^as'^ 
in .iveraqe DPMC from 12*0 (s.d.* 2.8) during baaelinr* on^^ 
13*4 (3.d.=* 2.8) in baseline two. Average DPME during this 

decreased from 2.2 (s.d.- .8) to 1.3 (s.d.* .7). 

Student A7 • s performance in both the operation areas of 
•subtraction and division support an acceptance of hypothesis 
4. Post instruction computer measures reflect increases in 
performance when compared to preins truction measures. 

Hypothesis 5 is rejected for both operation arfeas of 
liotraction and division. Computer measures taken pre and 
f.oGt: of noninstructional phases shoW an increase in both 
.Jiotraction and division performance. 

^ ^^^yjq^u-re 60 
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Student A8 received computer instruction in the. oper- 



ation area of multiyJlle^^on during the first instructional 



phase. K comparlllo^pf his ptjrformance during the baseline 
periods pre and post'^jto t||iis Instructional period show both 
an increase of 33% in his DPMC, from 24.6 during baseline * 
one to 32.7 during baseline two ^ and an increase in his DPME 
of 8%r from 8,6 to 9.3. During the instructional phai^e^ in 
which the student did not receive aompater instruction in 
the operation area of multiplicatfl|^an analysis of. base- 
Lines two and three shows an in|^^^^|V^in DPMC performance of 
10%, from 32.7 to 36.0. DPMB .,^«|jBrmance dutingjihis period 



decreased 78%, from 9.3 to 2.0. 

This student received cc^npu|lfrt^ instruction in the op-- 
oration area of subtraction tWring the second instructional 
onase. His performance during baselines two and three shows 
\ decroast^ of 12%, from 30.7 to 27,0 DPMC* During this same 
period his error rate increased, from ,8 to 13.4 DPME* No 
computer instruction was received in this operation area 
during the first instructional period. An analysis of per- 
formance :^uring baseline periods one and two shows an in- < 
crease i^ his performance on the DPMC measure of 52%, from 
20.2 to 30.7. DPME per formand^ decreased by 71% from 2.8 
to . 8 . 

Hypothesis 2 is accepted for the operation area of 
:nuIt:Lplicati A. Pape r-and-penc i 1 baseline measures taken 
'^r? ind post to computer instruction show an increase in 
r r o rmance . • / . 
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Hypothesis 2 is rejected for the operation area o# 
sutiFtraction. Piper-and-pencil baseline, measures tak^n pre 
and post to computer instruction shows decreased perfor-. 
mance . 

Hypothesis 3 is rejected for both bperation areas of^ 
multiplication and subtraction. Paper-and-pencil measures 
iaken pre and post on noninstructional phases show increased 
performance in both operation areas. 

Hypothesis £ and 5^. Computer baseline measures in the 

operation areas of multiplication and subtraction are shown 

* ■ ■ 

below in figures 21 and 22 respectively. In 'the' opera- 
tion area of multiplication measures taken pre and post of 
instruction show an increase in performance from an average 
of 9.2 DPMC (s.d.= 1.8) during baseline one to 15.1 DPMC 
(s.d.= 3.1) during baseline two. During this same period 
his error rate increased from an average of 6.0 (s.d.= 1.6) 
to 12.0 (s.d.= 3.4) DPME. Measures taken before and after 
the non-instruction phase show an increase in his perfor- 
mance from an average of 15.1 DPMC (s.d.= 3.1) in baseline 
two to 23.2 DPMC (s.d.= 4.7) in baseline three. Average 
DP'ME during this same period decreased from 12.0 (s.d.= 3.4) 
to 9 . 6 { s . d . = 6 . 5 ) . 

Baseline measures of student A8"s performance taken pra 
and post to instruction in the operation area of subtraction 
(baselines two and three) show an increase in average DPMC 
from 10.8 (s.d.=2.3) to 22.8 (s.d.= 1.3). Average DPME 
decreased from 6.0 (s.d.= 2.6) to 1.0 (s.d.= 1.0). Pre and 
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ftmeaaurea of tHe nonrjistftictional phase show an increase 
in av(?rage DPMC J^^^^ 9.5 (s.d.«'4.7) during baseline one to 
10.8 (s.d. « 2v3/) in b^ej.ine two. Average DPME during this 
time increased from 2.3 (s.d.^a 2.6) to 6.0 (s.d.= 2.6). 

Hypothesis 4 is rejected for the operation area of 
multiplication. Although DPMC incresed by 5.9 the corres- 
ponding large, increase in DPME warrants a' rejection of this 
hypothesis • 

Hjrpothesis 4 is accepted for the operation area of 
subtraction. Post instruction baseline computer measures 
reflect incresed performance when compared to pre- 
instruction measures. ji. 

Hypothesis 5 is rejected for both operation areas of 
multiplication and subtract^ion . Computer measures taken pre 
and post o5 noninstructional phases show increased perfor- 
mance in both operation areas. 
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FIGURE 62 STUDENT A8 
MULTIPLICATION PERFGRdANCE 
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Student A9 

Student A9 waa a male aged 15 years 3 months with a 
measured full scale WISC-R score of 77. This- atydent" was 
assigned to receive computer instruction d^iring'the first 
and second instructional phases in subtraction and multi- 

: . / 

plication respectively, 

"A 

Hypothesis 1, Using the Stanford Diagnostic Math Test 
- Green Form this student ^t^btained a standarci grade equiva-^- 
lence score o^^ 5,9 o^ tSle preti^ft and a 6 • 1 on the pqst- 
test. The positive change of -2 supports an acceptance of 
hypothesis 1 in that ^s ttfest vstandardi zed measures were 
higher than pretest measures. • 

Hypothesis 2 and Hypothesis 2. Paper-and-penci 1 meas- 
ures of computation skilT (performance in the operation areas 
of subtraction and multiplication were takerii^ three times 
du'JTing the course ofc this study. This student's performance 
in each of these operation areas across each bf the baseline 
periods is shown below i^ Table 38. 











Baseline 


Period 




Ooer^tion Area 


Measure 


• 1 




2 




3 


Subtraction 


DPMG 


15. 


7 


29. 


7 


27^5 




DPME 


3. 


7 




8 


.7 




- 7' 












,^Multi'pli<iiatiOn • 


DPMC 


31. 


3 


29 . 


0 


44.0 




DPME 


2. 


0 


2. 


3 


2'. 3 

















Table 3.8. Student A9 -^Digits per Minute Correct (DPMC) 
and Digits per Minuta Error (DPME) 
Baseline Paper-and-Penci 1 Measures in the 
Ooeration Ateas of Subtraction and Multiplication. 
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j'-.'Jdent A9 receiveli computer, instruction in the oper- 
, Atijn ar-i^ of subtraction during the fJ,r3t instructiortal ' 
phasA. A comparison of his parformanc#during the baseline, 
periods pre and post to this instructional period shows an 
incr4ase of 89% in his DPMC, fif^om 15.7 ^ring baseline oqe ' 
to 29.7 dicing baseline two. DPME decreased during this 
period 73%-* from '3.7 to .8. During the instructional .phase 
in which the student did not receive computet instruction in 
the operation area of subtraction, an analysis" of baselii^es 
two ^nd three shows a decrease in DPMC perfor,mance of 7%, 
from 29.7 to 27.5. DPME performance during this period 
decreased from ."8 to .7.' 

This studerft received computer instruction in the op«- 

/ 

eration area of multiplication dilring the second inst>^uc-\/ 
tional phase. His performance during baselines two and. 
three shows an increase of 51%, from 29.0 to 44.0 DPMC. 
During this same period his error rate remained at 2.3. No 
computer instruction was received in this op^tion area 
during the first instructional period. An analysis of per- 
formance during baseline periods one and two shows a de- . 
crease in his performance on the DPMC measure of 7%, from 
31.3 to 29.0 DPME performance increased 15%, from 2.0 to 



2.3. 

Hypo^thesis 2: is accepted for both operation araaa of 
subtraction and multiplication. Paper-and-pen^il measures 

^Ken pro' and post to computer instruction show increased 
performance in both operation areas'. ' ' 

J ■ * , . ; - 
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Hypoth««t^« 3 is rejectad for both operation areas 
subtraction and multiplication., Paper-and-per>cil measures 
t^keln pre and p68t to noninatructJ.oiv phases show decrea^'ed 
performance in both operation areas. • 

Hypothesis 4 and 3,* ^Computer baseline measures in the 
operation areas of subtrafct^ioo and multiplication are shown 
below in figures 23 and'^ respectively. In the opera- 



tion area of aubtractiorf measure^ tak^n iy^e and, post of 




instruction show an increase in per f orm^j|?:e|^'^om an average 
of 11.8 DPMC ,(s.d.=« 3.4) during baseline on4?^S|12,J DPMC 
(s.d.=« 2.5) durLog baseline two. During thig^ same period 
his error rate increased slightly from anj^verage of .6 



.(s.'d.= .5) to 1.0 (s.d.= .9)/CtPME.. Meast^^Jk ^ taken bef^ore 
and aftar .the noninst\uctidn phase s^ow an increase in hi< 
performance from an average o^l2.7 DPMC ( s .'d . = '2 . 5 ) ^in 
baseline two to 16.8 DPMC s .,d . = 2.6) in baseline t^Wfe^.', 
Pkverage DPME during this same-period increased , frcw lio 



(s.d.= .9) to 1,6 (s.d.= 2.1). 'ip 

Paper-and-pencil measures t^^ken pre and post of in- 
struction in the operation ajrtjiii Wf multiplication (baselines 
two and three) show an incre^(l6e . in average . DPMC Jw-om 22.0 
,(s.d.= 2.8) to 29.4 (s.d.= 3.9). Average ~^P^^*aecrea>ed 
from 2.-2 (s.d.= 1.2) to 1.8 J 9,^.= 1.8). Pre and fe^- 
measures of ^he r>^in^truct:ional phase '^fc^ow an incr^^ in 
average DPMC from 20.6 (s.d.= 7.1) during baseline bne to 
22.0 (5.d.= 2.8) in b^^^line two. Average DPME dO^fing thi^ 
ti.Tie increased from 1 . 0 s . d . =, 1 . |) to 2.2 (s.d.'= 1.2). ' 
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Hypothv^* ^ it^ttjected for the Operation area of 
subtraction. > Computer meaaurea taken pre and post to in- 
atructlprr. in thj^a opei^ation area show no change In p^for- 
manCQ. ^ 

Hypothesis 4 is accepted for the operat^ion area 
multiplication.. Coihputer^ measures taken jpre and post to 
instruction in this operation area show an increase in 
performance. .^^ ^ 

Hi^pothesis 5 is rejected for both operation areas of 
subtraction and myXtiplication . Computer measures taken pre 
and post ^o noninstructional phases in these operatriln areas 
«|hoW increases in' performance. \ \^ 



0 



t 



Figure 64 



.1 



Figure 65 
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FIGURE f)^ STUDENT A9 
SUBTRACTION PERFORMNCE 

A ^ BASELINE MEASURES IN SUBTRACTION 

B(l) ^ MEASURES IN SUBTRACTION WHILE 

RECEIVING INSTRUCTION IN SUBTRACTION 

3(2) = INSTRUCTION IN MULTIPLICATION 
NO SUBTRACTION MEASURES IhKEN 
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FIGURE 65 STIDEMT A9 
HULTI'PLICATION PERFORHAHCE 

A « BASELINE MEASURES IN nULIIPLICAIION 

B(l) INSTRUCTION IN SUBTRACTION 

NO rtULflPLICAWON flthSUftES IA>:EN 

f 

B<2) = MEASURES IN miLTIPLICATION «H1LE 

RECEIVING INSIRUCTION IN flUL I [PLICATION 
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Stuclar>t t AlO 

Student AlO wan 4 funuiio ague! U y-iarji 10 munthn with .i 
maaaurod full acala WISC-R acora of 64. This student was 
.in.il<|nfid to racalva computar Inatruct^lon durinq tJut flr-it 
And riocond Inat ruct ional phases In multiplication and divi- 
sion reapac ti val^^. ^ 

Hypothaals 1. Ualng tha Stanford DLiqnontlc Math Tivit 
- Grof§n Form this atudant ^obtained a standard grade oquiva- 
l..^nf:»» score of 4.7 on the pretest and a *5.l on the post- 

The positive change of .4 sup po r t^ an accf?p tanc? or 
hypothesis 1 in that poattest standardized measures were 
lU'jhiT than pre tea t measu res . 

Hypo thes Is 2 and Hypothesis 3. Paoer-and-oencl 1 meas- 
ir *s oi computation skill performance in the operation -ir-siii 
:r nu i t ip 1 1 ca 1 1 on and division wec^ taken three times aurinq 

Va - course gt thi3 study». This student's pertormancfi in s 

J 

eacn of these operation areas across each pf the baseline 



pe? lods Is shown below in 


Table ^9 
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Ooeration Area Measure 
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Student AlO received computer Inatructioa in the opara- 
lion nreA of multiplicet Ion during tha flrar. ioritruct ti)n4 1 
phaee. A comparison of her performance durinq the bAaellne 
poriocU pre and poet to thii Inatruct lona 1 prirlocl (b,iii0lln«n 
one and two) ahow both a decrease of 8% In her DPMC, from 
?0r$ to 19.0, and a decrease in her OPKE of 361, from 8.3 to 

During the instructional phase In which thti fiy^d»int 
did not receive computer instruction in the operation area v 
of multiplication an analysis of baaolinea two and three 
ihow^ DPMC increasing by 171 to 22.3 from ^9.0. DPME 
p^jrformance during this period decreased to a rate 1.0 from 



This stud^ent received computer instruction in the op- 
oratiLon ^roa of livision during the second instruct lonai 
phaise. Her per rormance , during baselines two and three shows 
I iiv-creaae of 46%, from 13.0 to 7.0 DPMC. During this same 
period her error rate increased to 4.0 froth* 1.0 DPME. 
computer instruction was received in this operation area 
(iurinq the fir^t ins*truct ional period. An analysis of per^ 
^ormancf^ during baseline periods one and two show^ aide- 
cr:^ase' in he r i' pe r f ormance on the DPMC measure of 13%, from 
r> . 0 ro 13.0. DPME performance decreased by 75% from 4.0 to 
1 . 'K 

'Hypothesis 2 is rejectt:^d for both opercition areas of 
"I'^MplicMtLon and division. Paper-and-ponci L measures 

' re ind post of instruction :*>hows a drH7r'^a:3»3 in p^^r- 
— ''^inc- in both operation areas. 
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Hypothesis 3 is rejected for both operation areas cf 

roiratiplication *division. Paper.-and-pencil mea'surj 

takehepre and post of noninstructlonal phases show a de* 

.5 creased pei^prmance i*n both operation areas. 



f- ♦ V. Hypothesis £ and - 5 . Computer baseline measures in the 
« - '^P' , operation areas oA multiplication and division are shown 
below in figures 25 and 26 respectively. In the opera- 
tion area of ^ multiplication measures taken pre and post of " 



instruction show an' increase in performance from an average 

<^ ' 

of 13.8 DPMC (s.d.= 2.4) during baseline one to 22.9 DPMC 

r- 

(.s.d.= 3.1) during baseline two. During this same perioa 

error rate increased from an average of 0.0 to 1.8 
(s.d.= 2.6) DPME. Measures taken before and after the 
noninstruction phase shows a- slight decrease in^ her perfor- 
mance from an average of ?2.9 DPMC (s.d.== 3.1) in baseline 
two to 21.,4 DPMC (s.d.= 3.6) in baseline three. Average 
DPME during this same period increased ^lightly from 1.3 
(s.d.= 2.6) to 2.4 (s.d.=. 1.7). 

Baseline measures of student AlO's performance taken 
pre and post to instruction ' in the operation area of divi- 
sion (baseline^ two and three) show an increase in average 
DPMC from 8.3 (s.d.= 2.5) to 14.4 (s.d.= 5.7). Average DPME 
increased from 1.5 (s.d.= 1.5) to 2.8 (s.d.= 1.1) during 
this same period. Computer measures taken pre and post of 
the noninstructional phase show an increase in^ average DPMC 
from 6.2 (s.d.= 1.3) durijig^ b'^aseline one to 8.3 (s.d.= 2.5) 
in baseline two. Average DPME during this time increased 

from .6^^.d.= .6) to 1.5 (3.d.= ^-y* 
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. 4!r; . , 

Student AlOJ.s performance in both the operation areas 
of multipl^ication ^^n4 divisipn su acce{)tance of 

hypothesis 4, 'Ptt*jt instruction computer measui^es reflect 

increased perforlt^Rce when compared to preinstruction 

< 

* * *■ 

measures. |^ . 

Hypotheis 5 is accepted for the operat^Sn area^f 
multiplication. . Computer measures taken pre and post of the 
noninstructional phase show no chtfnge in performance. 

Hypothesis 5 is rejected for the operation area of 
division. Computer measures taken pre and post of the 
noninstructional phase show an increase in performance . 



Figure 66 



Fig^\|re 67 
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FIGURE 66 STUDENT AlO 
MULTIPLICATION PERFORMANCE 



A = BASELINE MEASURES IN MULTIPLICATION 

B(l) = MEASURES IN MULTIPLICATION WHILE 

RECEIVING INSTRUCriON IN nULriPLICATION 

B(2) = INSTRUCTION IN DIVISION 

NO flULriPLICATION MEASURES TAKEN 
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Student All ' * 

Student All was a male aged 13 years 3 months wi\h' a 
measured full scale WISC-R sc^re of 75. Tlvis student was 
assigned to receive compu-ter instruction during the first 
and second instructional phases in division iind subtraction 
respectively. Unf orti^ately , due/ to. excessive absence from 
school no instruction was provided in the operation area of 
division during the first instructional phase. Therefore, 
only performance m the operation area of subtraction will 
be reported. 

Hypothesis 1. Using the Stanford- Diagnostic Math Test 

- Green Form this student obtained a standard gjrade equiva- 

(J 

lence score of 3.8 on the pretest and a 3.9 on the post- 
test. The positive;, change of .1 was not considered large 
enough to support an acceptance of hypothesis 1. Therefore 
hypothesis 1 is rejected. 

Hypothesis 2 and Hypothesis 3, Paper-and-pencil meas- 
ures of computation skill performance in the operation "-area 
of subtraction were taken three times during the course of 
this study. This student's performance in this cj^^eration 



area across each of the baseline periods is shown ^elow in 
Table 40. 



Baseline Period 
Operation Area - / Measure i ^ 1 2 

Subtraction DPMC 11.8 18.5 19.5 

' ' DPME _ 8.3 , ' 8.4 .7 



Table AO. Student All - Digics per Minute Correct (DPMC) 
and Digits per Minute Error (DPME) 
Baseli ne Paper -and -Pencil Measures in tl^e 
Operation Area of Subtraction . 
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• rrudent All received cpmpu'ter instructi^on'' in the oper-. 
-L-.-LZt. araa of subtxaction during the second instruc1:ional '.' • 

A comparison of his performaript during^ the 'baseline . 
tSfr-cds ore and post to this instructional period show an • ' 
..-crease of 5% in his DPMC , froTn.l8;5 during baseline two t"b^ 

during baseline three, and a decrease iji his DPME of 
.-1%, from 8.4 tof.7. During the instructional phase in • 
•vr.:.ch the stud'ent did not receive computer instruction in 
zf.e cp^ation ^rea of sujDtraction , an^nalysis of baselines 
ZT.3 and two shqws' an increas^^n DPMC performance of . 58% , 



f rc--n 11. 3 to 18 



DPME performance during this period 



-.-creased very ^i^htly from 8l 3 to 8.4. ' 

Hypothesis 2 i^^ccapted for t^e operation area of 
5-ccraction. TlTat is, paper-and-pencil measures taken pre 
-r.d cosr to comput^ instruction show an increase in perfor- 
. T.ance. Although the DPMC measure did not increase si|^;;rif^ 
icantly the dramatic decrease in DPME warrants this accep- 



tance . 



Hypc^thesis 3 is r^ected fc^r Jthe operation area of 



subtraction 



Paper-and::)pencil measures taken pre -and, post 



the the noninstruc^lonal phase shows an increase in perfor^- 
.•nance . 

Hypothesis 4 ang/J. Computer baseline measures in the 
operation area of subtraction are shown below in figure 27 ^ 
In the operation area of subtraction measures taken pre and 
post of instruction show an i^ncrease in performance from an 
average of 6.9 DPMC (s.d.= 3.3) during baseline two to 8.4 f 

\ 

4 I 
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DPMC''(s.d.« 1^3) during baseline three. During this same 
period his error rate increased from an average of 5.1 
J5.d.« 3«5) *to (8.d.^ 2.6) DPME. ^Mejsures taken before 
and. if ter the noninstruction phase shows an increase in his 
performance from an average of 4ifi^PMC (si^.=: 2.&> in- 
baseline one to 6.9 DPMC (s.d.=^ a.a'Ktin baseline two. Av- 
erage DPME during this same ^period decreased from 5.5 (s.d. 
4.0) to 3.1 (s.d. a 3.5). 

Hypothesis 4 is rejected for the operation area o^ 
subtraction. Although post instruction DPMC computer 
measures indicated an increase in performance the large 



increase m DPME performance warrants a rejection of this ^ 
hypothesis. ^ 

- Hypothesis 5 is rejected fqr the operation area of 
subtraction. Computer measures taken pre and post of non- 
instructional phases show an increase, in performance. 



Figure 68 



307 



EXPCR I MENTAL PHASE 
A 




DIGITS PER 
HINUTE 
CORRECT 

0 0 0 0 



DIBITS PER '^-^ 
HIMUTE 
ERROR 

tilt 



12 3 4 5 6 7 8 12 3 4 5 6 7 8 9 
SESSIONS 



1 2 3 4 5 



♦ ♦ ♦ 

1 1 2 

0 



FIGURE 68 STUDENT All 
SUBTRACTION PERFQRffANCE 

^ A = BASELINE MEASURES IN SUBTRACTION 

BID = NO INSTRUCTION GIVEN 

NO SUBTRACTION MEASURES TAKEN 

B(2) "=>1EASURES IN SUBTRACTION WHILE 

RECEIVING INSTRUCTION IN SUBTRACTION 
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Student A12 ' ■ • / ' * ^ 

student A12 a ioale agecTlS yea^s 4 months wi.th a 

measured full seal* WiaC-R sp^r^'of ^2. This sWent was^ 
assigned to receive computer instruction during the first 
and second instructional phases in addition §nd subtraction 
respectively. \'. ' 

HypothesiS|^ 1. Using the Stanford Diagnostic Math Test ' 
- Hed Form this student obtained a standard grade equiva- 
lence score of 2. 5 on the pretest and a 3.0 on the post- 
tast. The pb^itive change of .5 suppprts an acceptances^ of 
hypothesis 1 in that posttest standardized measures were 
higher than protest measures. 

Hypothesis 1_ and Hypothesis 2- Paper-and-pencil 
measures of computation skill performanc^ in the operation 
areas of "addition and subtraction were, taken three times 
during the, course of this study. Thi^ student ' s performance 
in each of thes6 operation areas across each of the bcfseline 
periods is shown below- in Table 41. 











Baseline 


Period 






Operation Area 


Measure 


1 




2 




3 




Addition 


DPMC 


27 . 


4 


38. 


7 


38. 


4 




DPME 




6 




2 




7 


Subtraction 


DPMC 


10. 


2 


14. 


5 ■ 


18. 






^PPME 


1. 


3 




8 




2 



Table 41. Student A12 - Digits per Minute Corract (DPMC) 
and Digits per Mipute Error (DPME) 
Baseline Paper-and-Pencil Measures in the 
Operation Areas of Addition and Subtraction. 
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\ Student A12 received computer instruction in the oper- 
ation area of addition during the fitst instructional phase. 
A coisparlson o£ his pi^rformance during the baseline periods 
pre and post to this ^instructional period sh^w both an 
increa&e o^ 41% in his DPMCf from 27.4 during baseline one 
tto 38.7 during baseline two ^ and a decrease in his DPME of 
66%, from .6 to .2. During the instructional phase in which 
the student did not receive computer instruction in the 
operation area of addition an analysis of baselines two and 
three shows a slight decrease in DPMC performance of 1%, 
from 38.7 to 38.4. DPME performance during this period 
increased from . 2 to . 7 . \^ 

This student received computer instruction in the op- 
eration area of subtraction during the second instructional 
phase. His performance during baselines two and three shows 
an increase of 27%, from 14.5 to* 18. 4 DPMC. During this 
same period his error rate decreased to .2 from .8 DPME. No 
computer instruction was received in thrs operation area 
during the first instructional period. An analysis of per- 
formance during baseline periods one and two shows an in- 
crease in his performance on the DP^^ measure of 42%, from 
10.2 to 14.5. DPME performance decreased by 39% to .8 from 
1.3. 

Hypothesis 2 is accepted for both operation areas of. 
addition and subtraction . Paper-and-pencil baseline 
measures taken pre and post to c<:)mputer instruction show an 
increased performance. 
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Hypothesis 3 is accepted for the operation area of 
"additi-on. Pqper-and-pencil baseline measures taken pre and 
post to computer, instruction show no change in performance. 

Hypothesis 3 is rejected for the operation area of 
subtraction. Paper-and-pencil measures taken pre and post 
the noninstruction phase show increased performance. 
Hypothesis 4 and 5. Computer baseline measures in the 
operation areas of addition and subtraction are shown below 
in figures 28 and 29 respectively. In the operation 
area of addition measures taken pre and post of instruction 
show an increase in performance from an average of 11.2 DPMC 
{s.d.= 1.8) during baseline one to 17,8 DPMC (s.d.= 2.1) 
during baseline two. During this same period his error rate 
decreased from an average of .2 (s.d.= 1.6) to 0,0 DPME. 
Measures taken before and after the noninstruction phase 
^how a decrease in his performance from an average of 17.8 
DPMC (s.d.= 2.1) irAaseline two to 14.4 DPMC (s.d,= 2.3) in 
baseline three. Average DPME during this same period in- 
creased from 0.0 to 1.0 (s.d.= 1.2^. 

Baseline measures of student (m2*s performance taken 
pre and post to instruction in the operation area of sub- 
traction (baselines two and three) show an increase in 
average DPMC from 10.4 (s.d.= 3.5) to 13.8 (s.d.= 1.3). 
Average DPM^ decreased from 3.3 (s.d.= 3.5) to 1.6 (s.d.- 
1.3). Pre and postm^asures of the nonins tructional phase 
ohow a 3light increase in average DPMC, from 10.2 (s.d.= 
1.9) during baseline one to 10.4 (s.d.= 3.5) in baseline 
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two. Average DPME during this time increased from .8 (3.d.= 
1.3) to 3.3 (s.d.=» 3.5). 

Student Al2 ' s performance in both the operation areas 
of addition and subtraction support an acceptance of hypoth- 
esis 4. Post instruction \baseline computer measures reflect 
increased performance when compared to preinstruction 
measures . 

Hypothesis 5 is accepted for the operation area of 
addition. Computer measures taken pre and post of the non 
instructional phase indicate no change in performance. 

Hypothesis 5 is rejected for the operation area of 
subtraction. Computer measures taken pre and post of the 
noninstruction phase show decreased performance. 



Figure 69 



Figure 70 
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FIBURE 69 STUDENT A12 
ADDITION PERFORMANCE 



A = BASELINE MEASURES IN ADDITION 

BU) = MEASURES IN ADDITION WHILE ' 

RECEIVINB INSIRUCT^QN (N ADDITION 

B(21 "= INSTRUCTION IN SUBTRACTION • 
NO ADDITION MEASURES lAKEN 
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FIGURE 70 STUDENT AI2 
SUBTRACTION PERFORHANCE 

A = BASELINE MEASURES IN SUBTRACTION 

BID =->ISSTRUCT10N IN ADDITION 

NO SUBTRACTION NtHbUhtS TAKEN 

9(2) PLEASURES IN SUBTRACTION WHILE 

RECEIVING iNSTRUCnCN iN SUBfRACTION 
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Student A13 

Student A13 was a mal^ aged 12 years 1 month with a 
measu^red full scale WISC-R score of 615. This student was 
assigned to receive computer instruction during the. first 
and second instructional phases in division and multipli- 
cation respectively. Unfortunately, due to excessive ab- 
sen.ce froto school no instruction was provided in the o^ra- 
tion area of division during the first i|^tructional^ phase. 
Therefore, only performance in the operation arpa of multi- 
plication will be reported. 

Hypothesis 1. Using the Stanford Diagnostic Ma-th Test 
- Red Form this student obtained a standard grade equiva- 
lence score of 3.0 on the pretest and a 3.1 ori the post- 
test. The positive change of .1 does not support an accep- 
tance of hypothesis 1 in that posttest standaxciized measure; 
were not higher than pretest measures. ^ 

Hypothesis. 2 and Hypothesis 3^. ^aper-and-pencil 
measures of computation sk^l performance in the operation 
area of multiplication were taken three ^times during the 
course of this study. This student ' s performance in this 
operation area across each of the baseline periods is shown 
below in Table 
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Baseline Period * 
Operation Area Measure 1 2 3 

Multiplication DPMC 12.7 21.3 32.0 

DPME ^ 1.0 2.0 3.0 

1-.^ 

Table Student A13 - Digits per Minute Correct (DPMC) 

and Digits per Minute Error (DPME) ' 
Baseline Paper-and-Pencil Measures in the 
Operation Area of Multiplication. 

Student A13 received computer instruction in the oper- 
ation area of multiplication during the second instructional 
phase. A comparison of his performance during the baseline 
periods pre and post to this instructional period shows an 
increase of 50% in his DPMC, from 21.3 during baseline two 
to 32.0 during baseline three. ° DPME increased ^during this 
period 50% from 2.0 to 3.0. During th^ instructional phase 
in which the student did not receive computer in^^piction in 
the operation area of multiplication , an analysis of base- 
lineA^^^e and two shows an increase in DPMC performance of 
68%, from 12.7 to 21.3. DPME performance during this period 
decreased from 10.0 to 2. p. 

Hypothesis 2 is accept^ for the operation area of 
multiplica^on. Paper-and-pencil measures taken pre and 
post to computer instruction in this operation area shows an 
increase in performance. 

Hypothesis 3 is rejected for the operation area of 
multiplication. Paper-and-pencil measures taken pra and 
post to the noninstruction phase show an increase in 
oerformance. 
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Hypothesis 4 and 5. Comp\j^ter baseline measures in the 
operation area of multiprication are^ shown below in figure 
30. In the operation area of multiplication measures taken 
pre and post of instruction show an increase in performance 
from an average of 10.6 DPMC (s.d.=» 4.4) during baseline two 
to 12.8 DPMC ^^.d.» 1..7) during baseline three. During this 
same period his error rate decreased from an average of 8.8 
(s.d.» 6.1) to 6.0 (s.d.» 4.2) DPME. Measures taken before 
and after the noninstruction phase show an increase in his 
performance from an average of 8.8 DPMC (s.d.= 2.2) in 
baseline one to 10.6 DPMC (s.d.= 4.4) in baseline two. 
Average DPME during this same period increased from 3.4 
(3.d.= 3.1) to 8.8 (s.d.= 6.1). 

Hypothesis 4 is accepted for the operation area of 
.multiplication. Computer measures taken pre and post to 
instruction in this operation area show increased perfor- 
mance. - 

Hypothesis 5 is rejected for the operation area of 
multiplication. Computer measures taken pre and post to the 
noninstructional phase shows decreased performance. 
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^ FIGURE 71 STUDENT A13 

f HULTIPLICATION PERFORMANCE 

A = BASELINE-MEASURES IN MULTIPLICATION 



}(1) =HQ INSTRUCTION GIVEN 

MULTIPLICATION MEASURES TAKEN 



B(2) : MEASURES IN MULTIPLICATION MHILE 

RECEIVING INSTRUCTION IN MULTIPLICATION 
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Student Al4 

Student A14 was a female aged 13 years 2 months with a 
measured full scale WISC-R score of 70. This student was 
assigned to receive computer instruction during the first 
and second instructional phases in subtraction and division 
respectively. 

Hypothesis 1. Using the Stanford Diagnostic Math Test 
- Green Form this student obtained a standard grade equiva- 
lence scfore of 4.4 on*^t|ie pretest and a 4.7 on the post- 
test. The positive change of .3 supports an acceptance of' 
hypothesis 1 in that posttest standardized measures .were 
higher than pretest measures. 

Hypothesis 2 and Hypothesis 3. Paper-and-pencil meas- 
ures of computation skill performance in the operation area 
of subtraction and division wera taken three times during 
the course of this study. This student ' s performance in 
each of these operation areas across each of tlj[e baseline 
periods is shown below in Table A3. * 



























Baseline 


Period 






Ooeration Area 


Measure 


1 




2 




3 




Subtraction 


DPMC 




0 


. 18. 


3 


19. 


3 




DPME 




5 




3 




2 


Division 


DPMC 


10. 


0 


13. 


0 


14. 


0 




DPME 


5. 


0 


9. 


0 


2. 


0 



Table 43.- Student Al4 - Digits per Minute Correct (DPMC) 
and Digits per Minute Error (DPME) 
Baseline Paper-and-Pencil Measures in the 
Operation Areas of Subtraction and Division. 
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Student A14 received computer instruction in 4e ^^eraj- 
tion area of subtraction during the first ins>ru<MjnAl 
phase. A comparison of her perfbrmance during t^ "baseline 

* 

periods pre and post to this instructional period (baselines 
one and two) show both an increase of 66% in DPMC, from 11.6 
to 18.3, and a decrease in DPME of 40%, from .5 to .3. 
During the instructional phase in which this student did not 
_ receive computer instruction in the operation area of sub- . 
traction an analysis of a)aselines two and three shows an 
increase in DPMC of 8%, from 18.3 to 19.8. DPME performance 
during this period decreased to .2 from .3. "* 

This student received computer instruction in'^fi^ op- 

\ 

eration drea of division during the second instructional 
phase. Hfe? performance during baselines two and three shows 
an increarfl/e of 8%, from 13.0 to 14.0 DPMC. During this same 
period her error rate decreased by 78%, from 9.0 to 2.0 
DPME. No computer instruction was received in this opera- 
tion area during the first instructional period. An analy- 
sis of performance during baseline periods one and two shows 
an increase in her performance on the DPMC measure of 30%, 
from 10.0 to 13.0. DPME performance increased by 80% from 
5.0 to 9.0. 

/ 

Hypothesis 2 is accepted for both operation areas of 
subtraction and division. Paper-and-pencil measures taken 
pre and-post of instruction show an increase in performance 
in both/operation areas. Although DPMC did not increase 
signiy!^^ntly in the operation area of division from pre to' 
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post meaaujrements- the large decrease in DPME warrants an^ 

accep^'nce of h/pothesia 2 for this operation area. 

Hyl^othesis 3 is rejected for both operation areas of 
subtraction and division. Paper-and-pencil measures taken 
pre and pip^t of the noninstxuctional phases show an increase 
in performance in both operation areas. 

HVDO thesis 4 and 5. Computer baseline measures in the 
operation ar^as of subtraction and divVsion are shown below 
in figures 31 and 32 respectively. In the operation 
area of subtraction measures taken pre afid post of instruc- 
tion show a slight increase in performance from an average 
of 3.2 DPMC {s.'d.= 1.9) during baseline one to 8.6 DPMC 
(3.d.= 1.6) durfng baseline two. During t;^,his same period 
her error rate increased from an average of 1.0 {s.d.= 1.2) 
CO 2.9' (s'.d.= 1.6J DPME. Measures taken before and after 



:1 



o 

ERIC 



the nonj-n^truction -phase shows an increase in her perfor- 
inanbe from an average of 8.6 DPMC (s.d.= 1.6) in baseline 
two tt 12.4 dVmC (s.d.= 3. "4) in baseline three. Average 
DPME kuring this samei period decreased from 2.9 (3.d.= 1.6) 
to^^^Q (s.d.= 1-. 2) . 

Baseline measures, of student Al4's performance taken 
and post to instruction in the operation area of divi- 
sion (baselines two and three) show an increase in averacj^ 
DPMC from 7.8 (s.d.= 2.3) to 12.2 (s.d.= lU).. Average DPME 
increased from 4.4 (s.d,= i.4X to 5.4 (s.d.= 1^8) during 
-his 'same period'. Computet rpea sure s taken pre and post of 
--ho noninstructional phase'sliowi a decrease in average DPMC 
::r3ni 9.0 (s.d.= 3.9) during* baseline one to 7.a^.d.= 2.3) 
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in basaline two. Average DPM|: during this time increased 
from 2.2 (s.d.« 1.1) to 4.4 (s.d.« 1.4). 

u 

yr Hypothesis 4 is rejected for the operation area of 
subtraction. Computer measures taken pre and post to in- 
struction do not show an increase in performance. 

# 

Hypothesis 4 is accepted for the operation area of 
division. Computer measures taken pre and post to instruc- 
tion shows an increase iri performance. 

Hypothesis 5 is rejected for both operation areas of 
subtraction and division. Computer measures taken pre and 
post of noninstructional phases show increased performance 
in each of these operation areas. 
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figure 72 student a14 
Subtraction perfornance 



A = BASELINE MEASURES IN SUBTRACTION 

B(l) = HEASURES IN SUBTRACTION WHILE 
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F I SURE 73 STUDEMT,»A14 
OIVISICS PERFORHANCE 



A » BASEL1,*4E "EASURES IN DIVISION 

BID = instpijct::i( ih subtraction 

NO uwIEICN rEASURES TAKEN 
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Studer^t A15 ' 

\^ Student A15 was a female a9«d 14 years 7 months with d 

measured Cull scale WISC-R .core ^C 69. This student was 

assigned to receive compwter instruction during the first 

and second instructional phases in division hnd subtraction 

respectively. 

V 

•Hypothesis 1. Using the Stanford. Diagnostic Math Te«*t 
- Green Pdrm this student obtained a standard grade equiva- 
lence score of 4.8 on the pretest and a 7.8 on the post- 
tast. The positive change of 3.0 supports an acceptance of 
hypothesis 1 in that posttest standardized measures were 
higher than pretest measures. 

Hypothesis 2 and Hypothesis 3. Paper-and-penci 1 
measures of computation skil!^ performance in the operation 
araas of division and subtraction were takan three times 
during the course of this study. This student's performance 
in each of these operation araas across each of the baseline 
periods is shown below in Table 44. 



Operation Area 








Baseline 


Period 






Measure 


1 






3 




Division 


DPMC 


17. 


,0 


26. 


0 


17. 


,0 




DPME 




, 5 




3 




.2 


Subtraction 


DPMC 


29. 


5 


38. 


7 


42. 


0 




DPME 


1. 


5 




2 


0. 


0 



















['able AA. Student A15 - Digits per Minute Correct (DPMC) 
and Digits per Minute Error (DPME) 
Baseline Paper-and-Pencil Measures in the 
Operation Areas of Division and Subtraction. 
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Student A15 recalvad computer Instruction in the opera-' 
tion area of division during the first instructional phase. 
A comparison of her performance during the baseline periods 
pre and post to this instructional period (baselines one and 
two) show both an increase of 53% in her DPMC, from 17.0 to 
26.0, and a decrease in her DPME, from 1.0 to 0. During the 
instructional phase in which the student did not receive 
computer instruction in the operation area of division an 
analysis of baselines two and three shows DPMC decreased by \ 
35%, from 26.0 to 17.0. DPME performance during this period 
ramained at 0. > 

This student received computer instruction i'n the op- 0 
eration area of subtraction during the second instructional 
ppase. Her performance during baselines two and three shows 
an increase of 9%, from 38.7 to 42.0 DPMC. During this same 
period her error rate decreased r from . 2 to 0 DPME. No 
computer instruction was received in this operation area 
during the first instructional period. An analysis of per- 
formance during baseline periods one and two shows a an 
j increase in her performance on the DPMC measure of 31%, from 

29.5 to 38.7. DPME performance decreased by 87%, from 1.5 
' to'. 2. 

[ Hypothesis 2 is accepted for the operation area of 

.Vl-X'Uvis ion . Paper-and-penci 1 measures taken pre and post of 
"J iri'^traction show ir^reased performance. 



ERIC "^^^ 



. 19J 

Hypoth.ii. 2 is rejected for "the operation a^oa of 
aubtriction. Paper-^^^-pancil measures taken pre and post 
of Instruction show no "change in performance . 

Hypothesis 3 is rejecte<i^or both operation areas of 

If 

division and subtraction. Paper-and-penci 1 ifthaures taken 
t>re and post of noninstructipn phases show .decreased perfor- 
mance in the operation area of division and increased per- 
formance in the operation area of subtraction. 

Hypothesis 4 and 5. Computer baseline measures in the 
operation areas of division and subtraction are shown below 
in figures 33 and 34 respectively. in the operation area of 
division measures taken pre and post of instruction show an 
increase in performance from an average of ;15.2 DPMC {s.d.= 
3.0) during baseline one to 20.0 DPMC {s.d.= 3.2) during 
baseline two. During this same period her error rate 
increased from an average of 1.2 {s.d.= .7) to 1.5 (s.d.* % 

.8) DPME. Measures taken before and after the noninstruc- 
tion phase shows a slight decrease in her performance from 
an average of 20.0 DPMC (s.d.= 3.2) in baseline two to 20.6 
DPMC (s.d.= 1.7) in baseline three. Average DPME during 
this same period decreased from 1.5 (s.d.= .8) to .6 (^.d.= ^ 

. 9) . 

. Baseline measures qf student Al5 • s performance taken 
pre and post to instruction in the operation area of sub- 

\ 

traction (baselines two and three) show an increase in 

V 

average DPMC from 21.1 (s.d.= 1.7) to 26.6 {s.d.= 1.3). 
Average DPME increased from .3 (s.d.= .5) to .8 {s.d.= .8) 
jiMring this same period. Computer measures taken pre and 
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post of th© noninatructionai phaa© show ah increaaa in 
avuraq© DPMC from 14,0 (a.d.- 6-0) durlnq bAartlinw ono to 
21.1 (s,d.- 1.7) in baseline two. ^ Average DPME during this 
time Increased, from o' to .3 (s.d.- ,5). 

Student AlS'a performance in both operation areas of 
divisian and subtraction support an acceptance of hypothesis 
4. Post instruction computer measures reflect increases in 
performance when compared to preinatructi^on measures. 

Hypothesis 5 is accepted for the operation area of 
division. Computer measures taken pre an post of the non- 
instructional phase show no change in performance. 

Hypotheis 5 Is^. rejected fof the operation area of 
subtraction\ Vom^uter measures taken pre and post of the 



nonins truction phase show incresed performance, 

I 

'4 
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FIGURE 74 STUDENT A15 
DIVISION PERFORMANCE 

A = BASELINE MEASURES IN DIVISION 

8(1) = MEASURES IN DIVISION MHILE 

RECEIVING INSIRUCriQN IN DIVISION 

8(2) = INSTRUCTION IN SUBTRACTION 
NO DIVISION MEASURES TAKEN 
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FIGURE 75 STUDENT A15 
SUBTRACTION PERFORhANCE . 

A = BASELINE MEASURES IN SUBTRACTION 

B(l) = INSTRUCTION IN DIVISION 

NO SUBFRACTION MEASURES TAKEN 

0(2) = MEASURES IN SUBTRACTION WHILE 

RECEIVING INSTRUCTION IN SUBTRACTION 
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Section II - Group Analysis 

The following section will present the results oE this 
study uging^group analysis procedures. Since this study was 
primarily designed to test the effectiveness of a computer- 
based instructional program asinjg single-subject design 
procedures (Baer at al. , 1968; Kratochwill, 1978) the fol- 
lowing analysis will by necessity be limited to intra-group 
repeated measures procedures (Winer, 1971). 

Hypothesis 1 - Standardized Post test Measures Will Be Higher 
lhan Pretes t Measures 

Individual student pre, post, and change standardized 
jrade equivalence scores obtained on the Stanford Diagnostic 
Mach Test - Computation Subtest (SDMT) (Beatty, et al., 
1976) are listed below in Table 45.. 

A one-factor repeated-measures analysis of variance 
technique (Winer, 1971) was used to determine if student 
posttest scores were significantly higher than pretest 
acores. Results from this analysis (see Figure 76 ) support 
^n acceptance of hypothesis 1 in that posttest scores were 
significantly (F(l,13)= 10.23, p.< ,01) higher than pretest 
scores. 
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student 

r 

Al 

A2 

A3 

A5 

A6 

A7 

Ad 

A9 

AlO 

All 

A12 

A13 

A14 

A15 



Mean 
s .d. 



Measure 


Post Measure 


Change 


5. 6 


6.1 


. 5 


4. 8 


6. 1 


1. 3 


3. 6 


4. 5 


. 9 


2.6 


5.4 


2. 8 


2. 4 


2.6 


. 2 


4. 7 


5. 1 


. 4 


4. 5 


5.1 


. 6 


5.9 


■ 6.1 


. 2 


4.7 


5. 1 


. 4 


3.8 


3.9 


.1 


2. 5 


3.0 


. 5 


3.0 


3.1 


. 1 


4.4 


4.7 


. 3 


4.8 


7.8 


3.0 


4.09 


4. 90 


> 

.81 


1. 13 


1.43 


.94 



Table 



Pre, Post, and Change Grade Eqi valence Scores 
Obtained on the / 
Stanford Diagnostic Math Test - Computation Subtest 



/ 



Source 


SS 




DF 


MS 


Between Students 


37. 


33 


13 




Within Students 


10. 


36 


14 




Time 


4. 


56 


1 


4. 56 


Residual 


5. 


80 

t 


13 


. 45 


Total 


47. 


59 


27 





* p.< .05 
** p.< .01 



Figure 76. Repeatad^ Measures Analysis of Variance 
of Pre and Post Stanford Diagnoscic Math Test - 
Computation Sub tes t Scores , 



196 



Hypothesis 2 - Paper-and-Pencil Posttest Scores Will Be 
Hj-^her than Pretest Scores After Computer Instruction , 

In this study there were two instructional periocs, 
B(l) and 3(2). During each of these periods students w^- r ^ 
instructed in one of two individually-assigned math opera- 
tion areas. Math computation abilities ^ri^^^^of the 
assigned operation areas were measured pre and post of each 
instructional period. Therefore, three measures were ob- 
tained for each of the two assigned operation areas for each 
student, pre and post of instruction and pre and post of 
noninstruction . Individual student performance scores are 
shown below in Table 46. 



Instruction during 
period 8(1) 

) 

Experimental Periods 
B B " 



Instruction during 
period B( 2 ) 

Experimental Periods 
■ B B 



student 


A 


i; 


1) A 


(2) 


A 




A 


( 1) 


A 


( 2 ) 


A 




Al 


22, 


. 5 


33, 


.5 • 


29. 


2 


24. 


.7 


24. 


.0 


26 , 


.7 


^ A2 


26. 


. 7 


32. 


. 3 


29*' 


7 


14. 


. 0 


18. 


. 0 


23, 


. 0 


A3 


16. 


. 6 


19. 


. 3 


26. 


0 


16. 


. 0 


27. 


.7 


36. 


. 3 


A5 


21. 


. 7 


30. 


. 7 


40. 


4 


14. 


. 3 


21, 


. 3 


30, 


.0 


A6 

Af 


7. 


. 7 


15. 


. 7 


16. 


7 


21. 


. 3 


32, 


. 1 


30, 


. 4 


10. 


. 2 


17. 


. 8 


16. 


0 • 


15, 


.0 


19, 


.0 


19, 


.0 


A8 


24, 


, 6 


32, 


. 7 


36. 


0 


20, 


. 2 


30, 


.7 


27, 


, 0 


A9 


15. 


. 7 


29, 


, 7 


27. 


5 


31, 


, 3 


29, 


, 0 


44, 


.0 


AlO 


20 , 


, 6 


19, 


, 0 


22. 


3 


15, 


, 0' 


13, 


,0 


7, 


.0 


All 














11, 


, 8 


18, 


, 5 


19, 


, 5 


Al2 


27, 


, 4 


38. 


, 7 


38. 


4 


10, 


, 2 


14, 


, 5 


18. 


4 


A13 














12. 


, 7 


21, 


, 3 


32. 


,0 


A14 


. fl. 


, 0 


18. 


3 


19. 


8 


10. 


,0 


13. 


0 


14. 


0 


A15 


17. 


,0 


26. 


, 0 


17. 


0 


29. 


5 


38. 


7 


42. 


0 


r' 

Mean 


18. 


5 


26. 


2 


26. 


6 ' 


17. 


6 


22. 


9 


26. 


4 



• d. 



6.5 



7.7 



8.5 



6.9 



7.8 



10. 5 



ibie 46. Paper-ana-Penci L Baseline Measufes Ta.-cen 
Pre and Post of Instruction and Non-Instruction. 
Digits per Minute Correct (DPMC). 
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TWO one-factor rspeacad-measures analysis of variance 
procedures wera used to test the effect of instruction on 
student paper-and^pencil performance. The measure used was 
digits per minute correct (DPMC). The first analysis used 
the pre and post measures for the first instructional per- 
iod , B(l), and the second used the pre and post measures for 
the second instructional period, B(2). Orthogonal planned 
comparisons were used to test mean differences across re- 
peated-measures . These results are presented in figures. 77 
and 78 respectively. j 



Source 


SS 




DF 




MS 




Between Students 


1667, 


, 20 


11 








Within Students 


753. 


, 37 


24 








Time 


503. 


,73 


2 




251. 


87 


Res idual 


249. 


,63 


22 




11. 


35 


Total 


2420, 


, 57 


35 








Planned ComDarisons 














Time 1 vs. Time 


2 




F(l,22) = 


31 


.76 


Ht * 


1 


3 






34 


. 76 


* * 


2 


3 








.07 





* p.< .05 
?.< .01 



Figure 77. Repeated Measures Analysis of Variance 
o£ Paper-and--Pencil Performance in the Operation 
Area In Which Instruction Occurad During 
Instructional Phase B(l). Digits Per Minute Correct, 



334 



Source SS DF MS ? 

/ ■ — - ■ . - 

Between Students 2343.98 - 13 

Within Students IO^H. 29 28 ' 

Time 551.. 21' 2 275. 60 15 . 15 -'^ 

Residual 473.08 26 ' 18.20 

i f ' ' ' ' * 

Total ,3369^26 41 

Planned Comparisons , . , 

Time 1 vs. Time' 2, F(i,26) =710.98 ** 

1 ^y/-' , =>'2«.84 ** ^ 

2 r 3 . , = 4,62 * 



* p.< .05 
p.< .01 



Figure 78. Repeated Measures Analysis of Variance 

of Paper-and-Pencii Performance in the Operation 
Area In Which Xnst^ructio'n 5bcufed During; 
Instructional Pliase B(2),. Dlgi-ts^' Per Minute tJcjrrect. 

^ . \ ' . ■ ^ ' ■ 

Hypothesis 2 is acca'pted. Pre and p^t instruction 

measures taken across two^'^ns tructional periods support an / 
acceptance of this hypothesis.. 

For the operation area in wli ich'^ins^t ru<: tion occur^/I 
during the first instructicxnal pha3e| ^virage post meef^ures 
of 26. 23 DPMC (s.d.= V-65?^W3ra slcf^if icah tly higher 
(F(l,22)= 31. 76 , p.<^- . 011^^'^^ver^ge pre irj/s truciion 
measures of 18.48 J^pmc ( svd; = • 6 . *4 ) . 

Analysis of student performarure in the operation ar3a 
in which ' in'stifucti^ Ojccurecy during' the second instructional 
phase shov> si'mi lar | results tqf-^those rapor ted above . Average 
post measures/bf 2'6 . 38 . QPMC ts . d . = 10.45) weri significantly 
higher 26)= 4.6-2, ?^'< .05) than ora .neasures of 22.91 

DPMC ( s.d'.= '7.78)^ ' * 

/' 'I . \ ^ — 

^ ^ * O O 

* -9 . y 
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Hypothesis 3 - Paoer-and-Pencil Posttest Scores will be the 
Same as Pretest Scores After No Computer Instriy tion 

The planned x:omparisons , ^of student performance over 
periods of nonin« truction (reported above in Figures 36 and 
37) show conflicting results. Measures taker; ppe and post 
o£ noninstruction for the operation -area in '>vhich instruc- 
tion occured during phase B(l) support this hypothesis. The 
mean score of 26.58 (s.d.= 8.54) obtained as a post measure 
was not significantly diff^ant (F(l,22}= .07, p.> -05) than 
the pre measure mean score of 26.23 (s/d.= 7.65). 

For the measures taken ore and oost of the naninstruc- 

\ 

tional phase of the operation area in which instruction - 
occurad during irfstructional phase B(2), significant dif- 
ferences w.ere found (F(l,26)= 10 .98 , p,< -01). The pre- 
rrreasure mean was 17.57 (s.d.= 6.85) and the postmeasure mean 
was 22.9.1 (s.d.= 7.78) . \ 



Therefore, hypothesis 3 is 



rejected , 



Hypothesis 4 - Computer Posttest Scores Will Be Higher than 
Pretest Scores After Computer Instrudtion 

Computer measures taken duS;;jfng the three bas^^rrTne 
periods on each of the two math operation araas in which 
students raceived instruction in are shown below in Table 
47. 
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Student 

Al 

Pl2 

A3 

A5 

A6 

A7 

A8 

A9 

AID 

All 

A12 

A13 

M4 



Instruction during 
period B(l) 



Experimental Periods 
B 



B 

(1) 



(2) 



10.0 
14.6 
9.0 
, 9.2 
7.0 
5.8 
9.2 
11.8 
13.8 

11. 2 

8.2 

15. 2 



17.2 
19. 1 
12. 8i 
15.5 
11.3 
12. 3 
15.1 



15, 
17, 
14, 
15, 
10, 
9. 
23. 



12.7V I 16.8 
22.9^4 21.4 



17.8 I 14. 4 



8.6 

20.0 



12. 4 
20. 6 



Instruction during 
period 8(2) 

Experimental Periods 
B B 
A (1) A (2) A 



11.8 
i 8.4 

15.0 
6.6 

15. 4 

12.0 
9.-^ 

20. 6 
6.2 
4.8 

10. 2 
9.8 
9.0 

19 . 4 



12.5 
12.9 
15.8 
9.1 
16 £1 
13.4 
10 .8 
22.0 



8. 

6. 
10. 
10 . 

7. 



21.1 



22 
15 
21 

8 
19 
16 
22.8 
29 . 4 
14 . 4 

8.4 
13.8 
12. 3 
12.2 
26.6 



.Mean 10.4 15.4 15.9 
s.d. 2.98 4.12 4.27 



1-1. 3 
4. 79 



12. 7 
4. 66 



17. 4 
6. 39 



Table Computer Measures Taker\ 

Pre and Post of Instruction and Non-Instuction. 
Digits per Mipute Correct (DPMC). 

Two one-factor ftLpeatad-measaras analysis of variance 

A- 

procedures ' wera used;| to test the effect of instruction on 
student computer petfcJ^rmance . The measure used was digits 
per minute correct (DPMC). The first analysis used the or^^- 
and post measures for the first instructional period, B(l), 
and the second used the pre anfl post measures for the s.^cond 
Instructional period, B(2). Orthogonafl. planned comparisons 
wara used to test me&'a^i f ferences across repeated-measar'as . 
These r3aui.ts are presented in eiqure3/79 and 80 respec- 
tive lV. ■ • 



ERIC 



ISLE 



■ ill 



337. 



201 



T ■ — 7 



Source 


SS 




DF 


MS 


F 


Between Students 


386. 


41 


11 






Within Students 


322. 


85 


24 






Time ^ 




1 n 
lU 








Jledidual 


98. 


75 


22 


4. 49 




Total 


709. 


25 


35 






Planned Comoarisons 












Time 1 vs. Time 


2 ^ 




F{1,22) 


=« 33.75 ** 


r 


1 ^ 


3 






= 40.81 ** 




2 


3 






. 33 





* p.< .05 
** p.< .01 



Figura 79. Repeated Measures Analysis of Variance 
of domputer Performance in the Operation 
Area In Which Instruction Occured During 
Instructional Phase BCD. Digits Per Minute Correct. 



Hypothesis 4 is accepted. Pre and post instruction 
measures taken across two instructional periods support an 
acceptance of this hypothesis. 

For the operation area in which instruction occurred 
during the first instructional phase, average post measures 
o£ 15.44 DPMC {s.d.= 4.12) were significantly higher 
(F(l,22)= 33.75, p.< .01) than average pre instruction mea- 
sures of 10.42 DPMC {s.d.= 2.98). 
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Source 



SS 



DF 



MS 



Between Students 1012.30 

Within Students 391.67 

Time 292.23 

Residual 99.44 

Total 1403. 97 



13 
28 
2 
26 

IT 



146. 12 
3. 82 



38.21 ** 



Planned Comparisons 

Time 1 vs. Time 2 

1 3 

2 3 



F(l,26) 



3. 74 
69.71 ** 
41.17 ** 



* p.< .05 
** p.< .01 



Figure 80. Repeated Measures Analysis of Variance 
of Computer Performance in the Operation 
Area In Which Instruction Occured During 
Instructional Phase B(2). Digits per Minute Correct, 



Analysis of student performance in the operation area 
in which instruction occurred during the second instruc- 
tional phase show similar results to those reported above. 
Average post measures of 17.44 DPMC (s.d.= 6.39) were signi- 
ficantly higher (F(l,26)= 41.17, p.< .01) than pre measures 
of 12.69 DPMC (s.d.= 4.66). 

Hy^Qchesi^ S - Computer Posttest Scores will Be the Same a 3 
Pretest Scores After No ' Computer Instruction 

Tl-:e planned comparisons of student performance over 
periods of noninstruction (reported in Figures 79 and 80; 
'Support an acceptance of this hypothesis. Measures tikc-n 
pre and post of non-instruction for the operation area m 
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which instruction occur^^'durin^^^^^struct^ phase B(l) 

show a mean pos ttes^y>core of 15.94 (3.d.= 4.27) obtained as 
a post measure Jg^'^^gnificantly different (F(l,22)= .33 , 
p.> .05) thanJfUrfk^'^e measure mean 15.44 (s.d.= 4.12). 

Pre anq| '-post measures of ,noninstruction taken on the 
operation area in in which instruction occurred during in- 
structional phase B(2) \were also non significant (F(l,26)= 
3.74, p/> .05.). The mean for the pre measure, was 11.26 
(s.d.== 4.79) while the post measure mean was 12.69 (s.d.= 
4.66) 

fiypc^the^is 6- Pre-Post Change Scores Will Correlate Highly 
j^^Total Tim,e ^of Computer- Ins true t ion 

^'^*uring this study a total* of 50 minutes was allocated 
to each student for computer instruction in each operation 
area assigned to them. Due to school absences, scheduling 
lif f iculties , and other (unknown) reasons all students 
not participate in computer instruction for the entire time 
allocated. Total student instruction time ranged from 25 to 
100 minutes with a mean of 82.5 (s.d.= 13.25). The wide 
range in total time is largely accounted for by the two 
students who did not participate in computer instruction 
iuring the first instructional phase. Across instructional 
phases average student time spent receiving instruction wera 
Eairly equivalent, with an average of 40.42 (s.d.^^ 8.33) 
ninutes during instructional phase B(l) and 47.86 (s.d.= 
3.78) minutes during instructional phase B(2), 
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Tables 48 and 49 list the total time each student 
received computer instruction as well as change scores for 
each of the major measures used during instructional phases 
3(1) and B(2) respectively • 

Hypothesis 6 is rejected. Results of correlations of 
Digits per Minute Correct (DPMC) change scores and computer 
instructional time are shown below in table 50. 

Correlations of student perforamance change scores^on 
each of two measures used in this study were essentially 0 
during the first instructional phase. During the s2cond 
instructional phase correlations were negative for both the 
DPMC paper-and-pencil and D^>MC computer performance mea- 
sures. 

.p. 

DPMC Change Score 



3 tudent 



Instruction 
Time 



Comouter 



Paoer & Pencil 



Al 


35 


7.2 


11.0 


A2 


45 


4.5 


5.6 


A4 


45 


3.8 


2.7 


A5 


50 


6. 3 


9.0 


A6 


40 


4. 3 


^.0 


A7 V 


50 


6.5 , 


7.6 


A8 


30 


5.9 


8.1 


A9 


35 


.9 


14.0 


AlO 


35 


9.1 


-1.6 


A12 


50 


6.6 


11. 3 


A14 


45 


. 4 


9 J 


A15 


25 


4.8 


Mean ' 


40.42 


5.03 


7. 75 


s . d. 


8. 38 


2.51 


4. 10 



Table 50. Average Time Rece ived Compu tor Instruction and 
Digit per Minute Correct ( DPMC )* Change Scores for 
Instructional Phase B( I) . 
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DPMC Change Score 



Instruction 

Student Time Computer - Paper & Penci 1 





40 


9 8 


7 7 


A2 


50 


2.7 


5.0 








o • o 


A5 


so 


-. 3 


8.7 


A6 


50 


3.3 


-lr7 


A7 


50 


2.8 


.0 


A8 


50 


12.0 


-3.7 


A9 


45 


7.4 


15.0 


AlO 


50 


6.1 


-6.0 


All 


50 


3.4 


1.0 


A12 


40 


2.2 


13.9 


A13 


45 


4.4 


10.7 


A14 


50 


5.5 


1.0 


A15 


50 


1.5 


3.3 


Mean 


47. 86 


4.60 


3.46 


s.d. 


3. 78 


3. 45 


5. 78 



Table 48. Average Time Received Computer Instruction and 
Digit per Minute Correct (DPMC) Change Scores for 
Instructional Phase B(2). 



DPMC Instructional Phase 
Measure B( 1) B ( 2 ) 

Paper-and- 

Pencil .04 -.32 

" Computer .02 • -.24 



Table 49. Correlations of Digit per Mi^nuta Correct (DPMC) 
Paper-and-Pencil and Computer Change Scores 
With Number of Minutes of Computer Instruction 
During Each of Two Instructional Phases. 
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DISCUSSION ^ , 

I ^ 
Summary of y ftesults \ 

SttKJent data wersS analyzed individually and as a group, 
the following discussjfon will delineate the degi^e of cor- 
respondence between these two 'methods of analysis! Within 
this discussion findings for each hypothesis proposed in 
this study wilL be reviewed and summarized. In addition, an 
attempt will be made to reconcile conflicting results where 
they occur. 

HvQpthesis 1^, AnalysijS of individual student perfor- 
niance shows that standardized pos ttes^measurss were higher 
Chan pretest measures for ^12 out of the 14 subjects,. The 2 
students for whom hypothesis 1 was not accepted completed 
only 1 out of the 2 instructional phases , e.g., they re- 
ceived only half of the. assigned instrugtion, 

V Th^cr iterion^^for acceptance of this hypothesis was 
that the student must have attained a minimal gain of .2 
grade levels (2 mont^hs) over the course of the study • This 
^^/buld be an expected gain for normal children. The students 
in this study, however, ranged from 3-5 years below grade 
level' in math computation skills. Performance at<^pectancy 
level is thus for them a dramatic gain on this measure. In 
addition, since all students in this study demonstrated 

increased performance, on this measure the oossible confoun- 

% . . ^ 

^-iiag influence of the SEM associated with this measure is 
■iecreased. 'These data indicate that the math remediation 
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instructional package designed for this research was effec- 
tive in raising standardized test scores for the' mildly 
mentally handicapped junior high schooJL students included in 
this study. 

A repeated measures analysis of variance on group pre 
and post standardized test scores supported the finding of 
the summative analysis o£ individual performance. That is, 

significant gains in scores were found. 

/ ' ' ' . ■y-? 

[ ^ • 

\ Hypothesis 2. An analysis of individual student per- 

'formance on paper-and-pencil posttest scores after rec;eivihg 

\ \ 

domputer instruction shows that 12 of the 14 Students com- 
pleted two instructional phases, producing 24 tri^;ls or 
pctesibilities for petformance gains for this hypothesis The 
remaining 2 students completed only one instructional phase 
e^ch , adding 2 additional trials. Hypothesis 2 was accepted 
in 20 out of the 26 trials and rejected for the remaining 6 
trials. These data suggest that for most of the students, 
the instruction was effective in the operation areas for 
which instruction was provided. It further suggests that 
\the computer-based instruction generalized to the paper-and- 
pencil medium. Differences in significance levels for the 
group data across instructional phases is congi^uent with the 
summative individual results, both show a stronger positive 
gain for the first instructional phase." 

Of the $ rejections of this hypothesis, 5 occurred 
during analysis of instructional effect on the operation 
area taught during the second instructional phase. Of these 
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5^ 4 of the students demonstrated high gains in thair second 
operation area during the first instructional phasa , when 
they were receiving instruction in a different operation 
area. These data suggest that there may be a generalization 
of skill acquisition across operation areas . That is , whi le 
being taught one operation area another improves simultan- 
ously. An additional possibility is that the frequent 
assessment necessitated by the study's design had an in- 
otructional effect. and could account for at least part of 
the gai^^ before instruction in the second operation area- 

A third explanation of the differences^ in effectiveness 
cf the computer instruction across instructional periods may 
be fpund in an analysis o'f individual performance within 
specific operation areas in which instruction occurred. 
Correlations of computer measures with paper-and-pencil 
measures (see Table 49 - Apoendix D) for each student in the 
operation area for which instruction occurred indicates that 
student performance seems to have generalized from computer 
instruction to paper-and-pencil measures highly when the 
operation area in which J.nstruction occurred was subtrac- 
tion, addition, or multiplication. When students receivQ^^ 
instruction in the operat^n ara'a of division, however, the 
correspondence between measures was consistently low. Since 
the manor i ty of students receive^ ins true t ion in di vis ion 
au ring the second instructional phase and' the group based 
statistical analysis did not con^ttol for differences in 
operation areas ^ differences in individual student correla- 
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tions between computer and paper and pencil measures may be 
a function of difficulty level of the instructional content 
rather than time in instruction. 

Hypothesis 3, Following the first instructional phase, 
posttest paper-and-pencil measures indicated no change in 
student performance from pretest paper-and-pencil measures 
in the operation area in which no instruction was received. 
Following the second ins.tructional phase, significant dif- 
ferences were J'ound in the noninstruction operation area. 
These (data are congruent with the results discussed for 
Hypothesis 2. I 

Hypothesis 4 . Results evaluating hypothesis 4 suggest 
that the computer instructional program was effective in 
producing computer performance gains for the students in- 
eluded in the study. Group-based analysfis of variance was 
significant for each instructional phas^ at the .01 level. 
These results are congruent with the summative individual* 
data for this hypothesis: 12 students completed two instruc- 
tional phases and 2 completed only one phase , making a total 
of .26^ trials for this hypothesis. of these 26 trials, 

bhe hypothesis was accepted for 22, rejected for only 3. 

r^ 

Hypothesis 5_. Analysis of iniiividual student data 
resulted in the rejection of hypothesis 5 for 21 out of the 
possible 26 trials. Computer posttest scores were not the 
same a computer pretest scores when instruction was not 
reveived. Sight of the rejections of this hypothesis oc^ 
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curred , during the first instructional phase, 13 during the 
second. Of the rejections which occurred during the second 
instructional phase, 9 were rejected for performance gains 
and 4 for performance decreases. Group-based analysis of 
/ariance results for Hypothesis 5 show no significant dif- 
ference for noninstructional phases. 

This conflict in results is probably indicative of the 
variance in the individual data. Since this hypothesis was 
not directional, predicting neither gains or losses, indi- 
•'dual student analysis was mora conservative than group 

analysis. That is, the individual stud'fent analyses 
--::ected this hypotnesis because of both gains and losses 
-lie -he group based statistic may have been influenced by 
' r3cression to the mean" effect, or a leveling of data due 
:.n<:cr*3i3 tency in the. direction of individual deviation 

•I 

•-;v-otr:esi3 6. Analysfs of group data indicate that 
%z-z==z- change scores did not correlate highly with total 

- ccrr.oatar instruction. Hypothesis 6 was rejected, 
t':__-ir>le correlations were obtained for both paper-and- 
,'•^^1 ccnouter measures for the first instructional 

- I-.rcr.c r-.egative correlations of .32 and .24 were 

vc -re .-measures for the second instructional phase. 
. '.-ii ^r.^:.73i3 seems to provide evidence for the 
' "rif-zc- -iiscuss^d in hypothesis 2. The negative 

- r f-r --r.e socond instructional phase could also 

c 
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instructional phase itself as indicated by the relatively 
high standard deviation obtained 'on the mean change scores ♦ 
In addition, the relatively small amouat of variance, in 
instructional time across subjects during the B(2) phase . 
make correlational analysis highly susceptible to error when 
those scores are correlated with scores with a small stanf^ 
dard deviation. ' 



Problems in the Measures 



Computer Measures , ^e computer measures consisted ,ox 
a random selection of problems which represented thos,^ i'rt • 
the operation clusters and skills. In this study 1 th6*compu-=- 



tar measures were taken for one mlnuta. at a time. Dur 



the course of one mi^jutq^ an adequate sample of , problems,; may 
not have beeflUJgener^ed . \ gri s- pr ^l4r^^ ha\je q^sed^^^e- ' 
of the variance i-n dal^ly .scores obtained diwr'i'r^g baselinffe ^ 
periods. • f ^ - ' • 

' In ^dditfion, each of t:he one minu-^ baseline tests we^re 
made up of a random sample of problems seljejgfead ^^Qm(alJ. ^ 
ski^ll clusters within the tested operatiq(^^aa% ..Tfiis sftudy 
providej^ iJnstruction in two oper^ran areas /x)r a* t^ximi^^ 
ininutes i^ Studerlt 'l^tf^rmafhce durr^ 

allowed them to .receive instructiocf w ^^.gher 



noi 



lev^ts^s;^illi clusters since pf^j^re^sioji^as ^ntire^ depen- 



dafht Jbn performance during 
tude of change Q^ores was hli^l 



ictid^n/ T.fVlt^ 



the magni- 



oos 



sitive direction ot change^Qti 



j^riablle, the overall 
idents suggests a 



highly-effective^ instructional, program. 
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B^^jrlCil -and -Paper Measures . The paper-and-penci 1 
cnj^a^ures ^consisted of one-minute tests for each operation 
cluster. The score used for analysis of operation area 
performance was the average of all of the cluster tests from 
that operation area. (The number of clusters varied across 
opersftion areas.) , Student gains within individual clusters 
may not have been reflected adequately in the average' 
scores. Again, as noted above, opportunity for instruction 
in higher level, skill clusters was dependent upon perfor- 
aiance during instruction which was highly variable across 
students . 

In summary, problems in measurement can be classified 
into three distinct areas: practice effect; skill sampling; 
and across student variance in opi;^rtunity to learn. The 
practice ^f feet problem is primarily a feature of the re- 
search design used in this study^ Future investigations 
should limit opportunities for students to, practice oper- 
ation area skills during times they are n^t receiving in- 
struction in that skill. 

Possible skilA sampling problems during computer tests 
can be controlled by two different methods. First, the 
tasting session can be extended to a time limit longer than 
one-minute. This would allow more opportunities for the ^ 
randomization of problems presented to sample all inclusive 
skills. Second, instead of determining the rate measure by 
holding time constant with the number oi problems attempted 
varying, which would) limit the number of opportunites to 
resoond the number of problems could , be held constant whila 
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time Cor completion varied. This would aasu r3,.-j»4equat3 rep- 
resentation of skills during each tgst. 

The compute r-^based math remediation program developed 
for this study seemed to be effective for most student3. 
The^^^Tdfe variance in student gains would seem to suggest a 
differential effectiveness of the program with children of 
varying instructional needs and entry levels. Unfortunately 
the demograpHic variables coll€^cted on the students in this , 
study were not predictive at all of performance. Table 21 
(see Appendix D) summajrizes correlational analyses calcu- 
lated using performance Change scores with student I.Q. 
scores and standardized entry level skills. . . 

These results indicate that the differential effect ox 
the computer instruction cannot be accounted for by entry 
skills and abilities measured in this study^ Individual 
student measured intelligence as well as entry level math 
grade equivalence scores are not predictive of success in 
the "computer instructional program. 

Future Research Implications 

Overall, the program was highly effective with a up 
m 

of students who had demonstrated difficulty in the math 
operation >«H:eas of the instructional- package . This, success 
i-3 dramatic when considered against the students* previous 
failure to learn over a oeriod of years. These data suggest 
'ir amende us potential for computer instruction for excao- 
-^v^nal Chi Idre'n . 
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The compute r-manag«d tnatruction literature Jemon- 
3trat93 the capability pf|,'ther^ computer to perform a vari-3ty 
of instructional taak^ ^effectively. ^ It also demonstrates 
the effectiveness in CMI 0^ individual learning principles 
outlined by Garr and others. The literature does not , 
however r examine the ef f ect^i veness of^Carr's learning prin- 
ciples when combined as a cohesive model of instruction ^ 

i 

e.g.r no previous CMI package has incorporated these princi- 
bles and test|ed the effectiveness of the model as a whole* 
This was the goal of thia^.'^pilot study. 

This research has de^monst rated the effectiveness of the 
riath remediation instructional package developed for it. 
.low that the model as a whol-^^as been evaluatad success- 
fully/ the instructional variables within the model can be 
^vstamatically varied to test for and optimize their effec- 
tiveness. The interrelationships between variables can also 
-is tested. The following variables can be varied to test 
the components of the instructional program designed for 
this research. 

Organization of Content . This instructional^ paclcage 
essentially used Crowder's "scrambled book" approach for 
organization of assessment and remediation. The linear 
approach was used for assessment; the branched model was 
used for remediation. Al'though comparisons of linear and 
branched programmed learning experiments using books and 
:n^hanical teaching machines have been inade , no comparable 
r:!.ie3rch comparing chese me thoaologies naa oeon ropor^fu 
U3inq comoutar-based instruction/ The ""Scrambled boorc" 
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approach has been dembnatratad In this pilot to be effec- 
tive. The instructional program used in this study was 
designed to allow the "branching" procedure to be not used. 
If this option is used, the program will instruct students 
using a pure ••linear*' model. That is, all students will 
have to demonstrate proficiency in each of the skills. No 
cluster assessment or error diagnosis would occur. Would 
this be more effective? Or is the individualization of 
remediation in the branched model more efficient? 

Analysis of Error Patterns . After this package has 
been tested on more subjects, a considerable data bank of 
error patterns in arithmetic problems could be collated and 
analysed. This analysis mighit yield areas in which many 
children have common problems. For example, many children 
might find multiplying by 8 especially problematic. Reme- 
diation iri^these identified pi:oblem areds could then be 
emphasized in tihe instructional package. Are there gener- 
alized areas of difficulty across students? Would such 
information and subsequent "forced" remediation make the 
package more ef fecti ve 4^i th more children? Or is branching 
into individualized remediation most effective? 

Feedback . Carr posits that immediate knowledge of 

resultis for each response andXfrequent knowledge of results 

* ] 

keeps students working ( Principles . 3 and 5). Previous re- 
search has demonstrated the effectiveness of feedl^ack in 
comouter-based instruction. The three kinds of feedback 
used in this research were: immediate knowledge of results, 
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0nd of seaalon summary of results, and cumul.it. ivo r}cor(,l 
of t>^performance . Would deletion of any or all thr'>«> of tlnos * 
kinds of feedback affect perf ormanca? 

The immediate feedback in this research con;ii3tt»d ot -i 
2-3econd visual display. Would varying 'the length ot pre- 
sentation affect effectiveness? Would a longer presenta- 
tion^ for example, be more effective with mildly mentally 
handicapped students and a shorter presentation more effec- 
tive with higher-functioning students? 

Are there effective patterns of varying duration ot 
feedback? For example, would short bursts of feedback 
during a unit be more effective if followed by a lonaer/r 
more detailed presentation of results? \ 

Compu t2r-based instructional programs may be used v^ith 
a wide range of students^ especially in special education 

classrooms. Individualization of feedback f)atterns might be 

t 

most effective when working with exceptional students. ^If 
so^ would teacher control of feedlDack duration and frequency 
allow the optimal feedback flexibility? Or would it offer 
li ttle or no advantage over preset patterns ? 

Setting Cri terion Levels in Student Assessment . The use 
of criterion levels for student performance assessment has 
been used quita extensively in computer-based instruction. 
Unfortunately, a rationale or reason for choosing criterion 
Levels is conspicuously missing in every comput? r-based 
instruction study reviewed. In this research, crit-^rion 

- tf 

Lively wer3 set arbitrarily according ^o per formanc^ ^ levels 
on 'standardized test measures. The next research step would 
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ba to rtindomly aaaiqn crltarton lavola to atuclantri wttih 
equivalent entry skills. 

External Continqenciea . Much of the computer-manarred 
Instruction literature does not specify whet»her or not ex- 
ternal contingencies were used. None werej set for this 
study. This lack of external accountability may account in 
part for the wide fluctuations in daily performance. Would 
the use of exterrval contingencies such as grades decrease 
this fluctuation? Would they help to optimize effectiveness 
of the program? 

Time on Machine . The computer-managed instruction 
Literature does not address the question of how long stu- 
dents should work on the computer at any given session. The 
five^minute sessions used ^or this study appeared to be 
effective. Would ten-minute^ sessions increase learning? 
Should younger students work for shorter s|eIsions than elder 
ones? dhould length of time on the machine vary for excep- 
tionality types? 

Modeling of Correct Response . In this study, a model- 
ing of the correct response was presented after a student 
missed a problem twice. Would it be more effective to model 
the correct response after 1 error? 

at 



I 

I 

354 



\ 



f 



SUMMARY AND CONCLUSIONS 



35 



218 



SUMMARY AND CONCLUSIONS 

The purpose of thi» project to develop, implement and 

evaluate efficient end eyetemetic date menegement end information 
systems utilixing microcomputers to provide resource room teachers of 
mildly handicapped secondary school pupils with up-to-date daily 
records of appropriateness of in'struction and the progress of 
individual students to facilitate instr>ictional decision^making* The 
project attempted to develop a low cost method of collecting, 
summarizing, and storing data necessary for fulfilling requirements 
of spefcfe'ial education practices mandated by 94-142. It was * '( 
hypothesized, that if teachera were supplied with necessary 
microcomputer hardware and software and provides with appropriate 
training in their application that thi<» would enable them to improve 
their planning and decision-making in programming students. It was 
also anticipated that the microcomputer technology would avail more 
time for teachers to provide direct instructional time to student's 
academic learning time. 

To meet the objectives of the project, several microcomputer 
software systems developed earlier were employed. One (CIMS) 
involved a microcomputer-based lEP system that housed each student's 
individual ins cruc t iona l^b jec t i ves and enough memory to allow 
teachers to make daily entries regarding the progress of students on 
these. This program was designed to serve as a daily prompt to 
teachers to focus upon using student performance data for evaluating 
their progress relative to stipulated long-range and short-range 
educational objectives. Teachers had only to enter student's daily 
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progress data (e«g«, scores on papers, results from tests, grades on 
materials, rates on criterion-referenced exams) into the machine 
regarding* each short-range objective and the instructional materials 
used in order to maintain computer records — the information and 

effort required was no more than that ordinarily recorded by 

V 

traditional pencil and paper methods. Demographic and test 
information on each student was also stored on the machine to further 
simplify record-keeping by the teacher. Printed summaries of -all 
records ^^^^ available to the teachers. Moreover, to avoid 
duplication of efforts on standard written forms, these records 
served as the standard lEP tor the project teachers. In short, every 
effort was made to shape teacher behavior to use the computer for 
daily lesson planning, to review and evaluate computer-compiled data 
on student performance, to base programming decisions upon 
computer-based data, and to use the computer for updating lEP's. 

In addition to the lEP system, teachers were also given access 
and trained to use two academic software programs: a reading 
assessment and progress evaluation program (CIRIS) and a ma"^ 
assessment and tutorial program (CMMRS). Both of these programs 
automatically collected and summarized student assessment anc 

/ 

progress information in reading and math and provided hard 'copy 
output tor incorporation into IEP*s, -Teachers were gi^n training in 
the interpretation of data generated from these progr^Ss for planning 
and dec is ion-makii . 

Teachers were also given and trained to use a computer-based 
readability, indexing system (CRIS) that enabled them to provide a 
quick methjad of determining the reading level and appropriateness of 



357 



220 

reading assignments for their studeats. This program was also 
interfaced with the reading assessment (CIRIS) program to allow 
teachers to develop their own computer-based reading assessment and 
student monitoring programs. 

Another major goal of the project thus involved determining the 
extent to which teachets would use thesj^ programs and, ultimately, 
the effect the program would have on changing teacher practices and 
improving student's achievement scores. 

The data collected during the first year of the project clearly 
indicated that teachers can use the microcomputer to record, and 
monitor student academic performances and to use these data for 
planning instructional programs. More importantly, in classrooms 
where teachers performed these 'tasks and used the microcomputer for 
providing instruction resulted in significant gains in student 
achievement. However, incorporating microcomputer technology into 
special education practices appears no simple matter. In the school 
system where microcomputer-based lEP's were adopted as a system-wide 
practice, teachers were atJle to use this technology for meeting goals 
outlined in the project. .Replication of procedures and attempted 
adaptation of the sy s teA|j||^other school districts, however, 
indicated t;iiat the *^^^^T8|BP sustained use of the microcomputer 
technology may be affected by variables other than mere availability 
and training . ^ 

Informal observation and interview data collected from teachers 
who volunteered during the second rand third year of the project 
indicated that they made daily programming decisions rapidly, based 
upon random observations of student performance. For the most part. 
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they did not evaluate student progress on educational objectives on a 
regular basis or have a systematic plan for instructional short-range 

objectives. From interviews and informal observations we conclude 

I 

that .teachers typically based their evaluations of student's progress 
on instructional objectives primarily upon the passage of time rather 
than upon student performance. ^ For example, we found that teachers 
consistently placed ^st^id^nts in increasingly difficult academic 
material regardless of whether the stih^ents had mastered the 
preceeding Content, Once an instructional material was selected, the 
teachers typically had the student proceed sequentially through the 
material regardless of student's performance. This pattern of 
haphazard planning continued when the teachers began using CIMS • We 
found, however, that when video screen prompts, which informed 
teachers of student failure to meet mastery criteria and inquired 
also whether the teachers wanted to assign alternative activities and 
materials before proceed ing , to more difficult material, were added to 
the software , some teachers began to use student performance data to 
develop suceeding lessons. The data also indicated that teachers who 
worked in school districts that did not require systematic record 
keeping and student districts that did not require systematic record 
keeping and student performance monitoring, were not motivated to use 
CIMS, software for planning and tor tracking student's academic 
'^ogress primarily because of the time required and the lack^of 
interest in data-based decision making on behalf of Case Conference 
Coordinators and Administrators." They therefore discontinued using 
CIMS once they had initially tried it. 

This finding was not unexpected. Since none of the four 
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parcic ipat ing school districts initially required teacHers to 
maintain systematic records of student academic performance and since 
the CIMS required teachers to allocate time to record and to monitor 
student performance, this activity was more an unrewarded onus than a 
boon to efficiency. Because teachers volunteered to participate in 
the project, they were willing to reallocate their timeVto trying the 
CIMS program. When they began using CIMS, they reorganiz^^d* the ir 
planning periods and some after school hours to perform the data~^^^' 
entry and planning activities. However, at the end of the school 
year when they interviewed, they candidly admitted that there was no 
recognition nor incentives provided by-the school system for engaging 
in these additional activities. While they admitted that the program 
appeared beneficial, it was not worth the additional tim^ and effort 
sLHce it was not included among the school district's required 
activities and since they already had no direct exaerience indicating 
that these practices resulted in student gains. / 

Once the school system adopted CIMS as parr of their data 
management regimen, the teachers complied with > the request to use the 
system. Two school districts which participated in this project were 
sufficiently experimental to perceive the benefits of the systems and 
to adopt the^. Once the systems opted to adopt the system, the 
frequency of teacher use increased. This type of commitment appears 
essential if teachers are to collect and use data for instructional 
decision-making. In both cases, the school systems underscored their 
commitments by purchasing hardware so that teachers had adequate 
access to the machines and provided appropriate inservice training 
programs to train teachers specifically to use CIMS and to 
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demonstrate how such record keeping systems could enhance the 
efficacy of instruction and streamline the recorj^keeping 
requirements during the second and third year of the project. 

On the other hand, teachers much more readily accepted and used 
CMMRS , CIRIS. The CMMRS and CIRIS programs required simply that the 
teachers turn on the microcomputers and schedule students. These 
software programs administered, scored, and prepared reports of 
student performance. Thus, these were low effort programs that freed 
the teacher to interact more freely with other students while the 
computer tutored the student and kept copious records of student 
performance. The CRIS allowed teachers to determine the readipg 
level for their students, and thus select appropriate instructional 
ma te rials . 

During the course of the project, we systematically studied the 
effects of CMMRS on student achievement. We found basically that 
although the CMMRS was the most used program, teachers for the most 
part made little use of it. During the second year, one teacher who 
attempted to use the program actually had children using the machine 
an average of one minute per day over the school year. For the third 
year, children used the machine an average of only five 'hours per 
year per classroom. These results gave far too little data t© draw 

any cone 1 us ions regarding teacher use of microcomputer software . To 

/' 

more intensively evaluate the effects of computer] software, we 
conducted an intensive study to analyze the impact of CMMRS on the 
math achievement. ^ This study involved a sample of mildly handicapped 
middle school • students who were between 3 and Si^ears below grade 
level in their math computation skills. We found\hat when the ^ 
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While analyzing the data, we also found that postest cliange 



scores 6n the norm-referenced measures dicj uot correlate highly with 
the total time spent on the computer-based instruction. In addition, 
we found virtually the same low order correlation between student 
achievement and time on computer when we analyzed the data collected 



by the Monroe County Teachers during the second and third years. 
These data suggest the need for additional studies designed to 
identify optimal amounts of instructional time that correlate highly 
with student success. On the surface, they suggest that the extra 
time spent using the microcomputer may not necessarily produce 
corresponding student academic growth. The second year data 
collected at Edgewood Middle School demonstrated clearly that time 



spent on additional drill and practice by students who have learned 
certain higher level math skills correlates negatively with student 
achievement. However, as previously indicated, the lack of the 
teacher utilization of the program does not allow us to clearly 
evaluate the effectiveness of microcomputer softwar'e. 



Our data indicate several paradoxes. While considerable 
discourse h^s been coi^ducted concerning the potential effectiveness 
of microcomputers for several education classrooms, and despite the ^ 
enthusiasm of our teachers related to the use of microcomputers, and 
although we made available microcomputer hardware and software, we 
were not able to promote teacher use of the machine or to sustain the 
use of studen.t ins t rue t ion any significant degree. This was 'in 
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pare due to the limited amount of software to which the teachers had 
access. Specifically, the teachers only had access to the four 
pieces of software evaluated duping the project. A factor that 
undoubtedly l\mited overall use. Such limited data tend to question 
the* myth of the microcomputer as an instructional panacea. As with 
any type of instruction, the raic'rocomputer must be used judiciously. 
In cases where teachers use it as an electronic worksheet whose . 
content is clearly below the Academic functioning level of thre 
student, results appear similar to those found with students assigned 
to inappropriate paper and pencil tasks. Informal observations 
suggest that this may ve a widespread abuse of the microcomputer. 

On the other hand, data collected indicate that when the teacher 
carefully uses the CMMRS assessment data and develops an appropriate 
program that includes the" microcomputer-based instructional programs 
in the overall math instructional program^ student achievement 
increases quite rapidly. A primary example was found in results from 
the program at Arlington High School.* In this program^ the '>teacher 
systematically assessed the students and carefully planned amath 
program that featured computer-based and teacher and paper and pencil 
instruction for qualified students. The pre-post test comparisons 



show clearly t/hat the students made statistically significant 
achievement ganins. 

The CIRIS Program was used extensively by teachers at first to 
screen student reading assignments. These data were then used for ^ 
planning student instructional programs. They were also useful in 
LnformLng the teacher of the students general level of reading 
proficiency so that they could place the students appropriately in 
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the texts for other subject areas. This was also a low response cost 
progra^i since the teacher simply had to turn on the machine, provide 
the student with a disc. The software did the rest including 
administering the informal reading inventory and comprehension items, 
scoring and prof i ling ^;the ^studfent response patterns, and preparing 
the report. 

As with CMMRS , however, the CRIS program was used selectively by 
the teachers. In many cases, this program was used extensively by 
other teachers housed in the building with special education 
teachers. For example, in one building, the program was used ♦ 
extensively by a librariar^so that she could provide handicapped 
childret^ with interesting Docks that they could read. In contrast, 
the data indicate that teachers reported that they used the data to 
monitor the readability of materials assigned to handicapped 
students. In addition, given the highly variable nature of the 
readability of sections of the multiple texts assignd to handicapped 
students, teaqhers face a formidable task of compiling the 
readability data nefessary to analyze the myriad of texts which are - 
assigned to the students. * 

The project also produced a telephone-based data transmission 
scheme. The system involved using on-site microcomputer systems to 
provide the primary interactive uset interfact for the daily 
collection and retrieval of teacher, and student data. The centrally 
located time-sharing computer system provided the facility with 
.storage of large masses of lEP objectives. Such a central storage 
facility allows periodic transfer of collected data from each 
microcomputer site and permites project access into an integrated 
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database for overall data analysis and summary evaluation 
requirements. Such a prototype possesses vast potential for school 
systems wanting to establish integrated instructional and data-based 
matiagment systems. S tand-alone mic rocompu ter systems will not enable 
school systems to accomplish ^his necessary task. They must 
establish more sophisticated systems that allow for networking 
capability. 

To a large extent, this project has succeeded in generating more 
research questions than it has answered. However, it is apparent 
that some of the findings are important since they support some of 
the utilitarian functions of microcomputer as data management and 
ins t rue tional , devices . The data, ^Iso suggest that we must proceeci 
carefully since the 4,nd isc r iminant use of microcomputers may not 
improve instruction and, in some cases, it may inhibit student 
achievement. In addition, ^:he findings from this project suggest 
that placing microcomputer software in special education classrooms 
and providing training to teachers ,in the use of these does not 
necessarily ensure that this technology will be used for providing 
student instruction. Jhe infusion of microcomputer technology into 
special education practices appear to require careful attention and 
planning, staTf^ train irtg and modification of administrative practices 
and, expectancies before it can be expected to be adopted by teachers. 

The compu'te^.^ mus t be integrated m to an appropr iate ins t rue t iona 1 
program that/is built upon ongoing academic assessment and 
instruction programs that optimize the amount of academic learning 
time provided to students, must be carefully developed. 

This pi;^oject also revealed that add it. iona I research is needed to 
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explore the efficacy of educational software. We must identify ways 
of incorporating pedagogica 1 ly sound learning principles into the 
development of software- It is imperative to identify the contextual 

variables related to the effective use of the microcomputer in the 

> 

classroom. Some questions that urgently need to be addressed are: 

— What type of training is required to enable teachers 
effectively use and intergrate comuters into their 

N 

instructional program? * 
— Are lab arrangements better than placing machines 

in individual classrooms? " «^ 

— How much time should be allocated per student tor 

computer-based Lnstructioa? 

\ 

\ 

— How raustX the classroom ecology be al teredo, Co 

efficiently integrate computers into the classroom. 

These represent just a few of the important questions that must 
be answered as we move into the technology era that is marked by the 
proliferation of computers in classrooms. While indoubtedly the 
movement toward the utilization of microcomputers in the schools will 
continue to be fueled by pressure from business and parent groups, it 
i 3 important that research on the most appropriate applications of 
this technology be continued in order to avoid further corresponding 

V 

problems 'ol educational efficiency. * 
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DISSEMINATION ACTIVITIES 

The project staff made a concerts effort to disseminate project 
products and the research data. The following section provides a 
irSting and brief description of the dissemination activities 
accomplished. 

Product Adaption ~- - \^ 

1. The Indianapolis Public Schools adopted a modified version of the 
CIMS system to monitor student IEP*s in all ten city high schools. 
The computer software was customized to meet their needs for a 
data-based management system to record and monitor student progress 
toward meeting preprdgrammed minimal instructional objectives 
developed for each grade l^^l. Under the terms of a concensus 
agreement betweelt^he 3dmi n is t ra t ion and the teachers, all teachers 
were require4*to enter and monitor student progress data at least 
once a week. In addition, the school system has adopted the CMMRS , 
CIRIS and CRIS programs for use in junior and senior high schools. 

2. A pencil and paper version of SAMS was adopted by the Washington 
Township Public Schools as the standard method of recording daily 
student academic performance data in ^11 middle and high school 
programs for the handicapped. 

3. Teachers in the Monroe County Special Education Cooperative have 
adapted the CMMRS, CRIS, and CIRIS programs as integral parts of 
their academic programs. 

4. Principally as a result of presentations at professional 
meetings, the CIMS, CMMRS, CRIS and CIRIS programs have been 
requested for use in approximately 100 systems nationally. 
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Profe ssional Presentations * ^ 

1. Project activities, results, and products were disseminated at 
the C^ifornia Special Education Area Administrators Conference in 
Santa Barbara, California. 

2. The project staf^\ were featured invited speakers at the annual 
meeting of the Indiana Association of Children with Learning 
Disabilities. 

3. ' An overview of project activities was presented at the annual 
meeting of the North Central States Association of School 
Psycholog is ts . 

4. Project acty/ities, findings and products were presented at the 
annual meeting of the Assosiation for Behavior Analysis. 

5. 'A workshop describing software developed and/or field tested 
under the auspices of the project were represented at the 
International Association of Schoo 1 Psycho logi s t ' s Convention. 

6. A workshop which featured project activities was presented at the 

last two Annual Meetings of the Association of Teacher Educators of 

**** . -Ji 

Children i^ith Severe Behavior Disorders. 

7. Presentations were made during the last three years at the annual 
meeting of the Indiana Fed-eration of the Council for Exceptional 
Chi 1 dren . 

S. The project was described in a presentation made to the annual 
meeting Council for Children with Behavior Disorders, Programming 
for tile Deviflj|tpmeh ta I Needs of Adolescents with Behavior Disorders. 



9. Project data were presented at the annual Henry Lester Smith 
Researcii Conference. 

10. Project activities were described during a presentation at the 
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annual meeting of the American Educational Research Assosiation. 

11. The proiect was described at the annual meeting of Kentucky 
Council for Exceptional Children. 

12. Summary data were presented at the Council for Exceptional 
Children's National Topical Conference in the Use of Microcomputers- 
in fecial Education. 

13. The project was described at the annual meeting of the Teacher 
^ducation Division of the Council for Exceptional Children. 

14. Preliminary data were presented at the International Council tor 
Exceptional Children Convention. 

Pub lications 

A majority of the publications based upon the project are still in 
preparation however 

1. An article entitled Use of Microcomputers in Training Soecial 
Education Teachers has been accepted by the Peabody Journal of 
Education and is currently in press. 

2. An article entitled Using Microcomputers to Instruct Mildly 
Handicapped Secondary School Students has been submitted to the 
Journal i>#r Special Educatiofi Techno-Iogy. 

Adop t ions 

The following school systems hajc/e adoped materials developed and/or' 
Hvaluat,>d this gr.int: 

1. * Indianapolis Public Schools, Indianapolis, Indiana 

2. Washington T -nship Public Schools. Indianapolis 
I nd iana 

3. Monroe County Schools, Bloomington, Indiana 
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4. Spencer-Owen County Schools, Spencer, Indiana 



5. Tuscon Public Schools, Tuscon , Arizona 
Software Distribution Requests 

The following is a listing of only a few school systems that have 
requested the software: 

1. Flowing Wells School System, Tucson, Arizona 

2. Meade County School System, Brandenburg, Kentucky 

3. Saddle Brook School System, Saddle Brook» New 
Jersey 

4. St. Mary's School for the Deaf, Buffalo, New York 

5. San Juan Unified School District:, Carraicheal, 



California 




^' \ " APPENDIX A 

♦ ' J (3IRIS .#»D*CIMS ^'ROGRAMS * 




Formal Reading Invent 



Computer -Based Informal Reading Inventory System 
(c)1983 Center -for InnovalAon in'Teaching the Handicapped 
Smith Research Center / Indiana University 
>>>> R;i>pqrt Command Processor <<<< 



<1> REPORT READINB i:ivlVENTORY Program DATA 

<2> ACCESS READING INVENTORY Achievement CRITERIA 

<3> ACCESS Student NAMES/NUMBERfe File 

<4> ACCESS STORIES, QUESTIONS, and ANSWERS 

<5> CONVERT a CRIS Passage to a CIRIS Story 

<6> HELP 

<7> EXIT • . / 
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READING 



MCCSC NO. 



TEACHER 



CITII LC 



OBJF.CTIVE 



ALPHABET 



REE 15 



.* 



REB 25 



Given a list of the letters of the 
dntire ajpliabet j)resented randomly 
k will write boW the letter tjiat 
proceeds and succeeds given letters 
(e.g. , _ b _ r J 
100% accuracy 

Given a written array qf upper case 
letters of the alphabet in random order 
S ^can orally identify the upper case 
letters of the alphabet out of sequence 
1"00% accuracy 



ORAL EXPRESSION 



REG 18 



REG 36 



REG 44 



Givenifi selected readirtg 1-minute 

passage at S's reading level * 

S will respond appropriately to commas 

when reading by showing appropriate 

pauses 

70% accuracy 



- Given one-minute long reading selections 
taken from S's reading assignments at 

^ijjrade level 

- ^ will read and decrease the number of 
mispronunciations in oral reading ^ 

- Reductions in oral reading rate on 50% 
reduction in oral reading erroi-s in ID 
samples 

- Given and required to read for one minute 

- Given a selected reading passage (at 
grade leyel) taken from SVj^ reading . 
assignment 

- 6 will use good expression in oral reading 
(not word by word or monotone) • 

> Teacher judgment 



WORD ATTACK 



RED 09 



Given two to four sounds* to be blended 
in a ten word sample^ , 
S will orally blend IndividDkial sounds 
into words 
70% accuracy 
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RED 46 2 ',*.01ven ten wdrds containing Various 

^ ^bd'^ginning cpnspnants 

- 5 ^ will idehtijfy orally beginnin|}^. consonants. 

- 90% accuracy' . „ ^ 

RED 18 2 i * ten words containing various 

; * ending consonants ^ 

■ ' ' - S will identify orally ending consonants 

, - 90% accuracy ^ 

RED 19 i Z - Given ten randomly selected words taken 

from S's reading assignments with missing 
consonants 

- S can supply missing 'consonant ?ounds 
orally or in writing to make a word 

J|K - 90% accuracy 



RED 20 2 • - Given a list of five* beginning and 

, ■ ' f ^ five ending consonant' substitutions 

and five of words with Jbeginning and 

, ending consonant sounds 

. >■ • • * - S can form (write) new words using 

K beginning and ending consonant , 

V ^ substitutions 



\ 
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70% accuracy 



RED 21' - Given five sen?|^nces containing unknown 

^ words with beginning and ending conson^ 

\ 0 - S will make consonant sounds io unkno' 

wgrd 

- 90% accuracy 

RED 22. -' V 2 - Given ten words containing begini;^ng 

' and ending consonants in a list 

- S will supply (write) correct consonant 
' ^ - , sounds to unknown words in isolation 
: - 90% accuracy 




RED 23 '2V ' »s. - Given a list of all beginning word 

^ y ^ ^ bleeds 

J^C -^^^"T^^S^an correctly pronounce all blends 

ff ^ iw' ^ in two .trials 



10f& ^accuracy 

RED" 25 2 , - , ^ Given ten words eacK with missinlj|<^onsc^ant 

blends 

- S will supply (write) missing consonant 
bldeii^s to make the word 
80%*?^ccuracy 
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RED 




RED' 29 



RED 30 



RED 31 



1 2 



- Given unknown words (S CMnot, jtronounCe < 
-within 1*') in ten sentenOTs to bo read 

- S can pronounce consonant blcuds orally 
in unknown words in context 

- 80% accuracy 

- Given words with iilent consonants 

kn, gh, mb, and wr (in a list of ten vifords)^ 

- S can identify (uWffferline) silent consonants 

- 80% accuracy 

- Given a list of ten words without silent 
consonants" 

- S will supply missing silent consonant 
sounds to pronounce a word 

- 80% accuracy 

- Given five sentences containing unknown 
words with silent consonants 

- S will pronounce correct silent consond^ts 
to unknown w6rd in context 

- 70% accuracy 



RED 37 



RED ^9 



RED 43 
RED 44 



2 




Given ten words with missing consonant 
digraphs ^ 
S will supply (write) missing consonant 
digraphs to make a word* \- 
90% accuracy 

Given five sentences with, unknown words 

containing co^^nson^t^ digraphs 

S will apply (pron oygg e) correct „ consonant 

digraphs to unknov^B^ context 

70% accuracy 1^^^ 

Given a list of ten Tsj^mi liar l^rds 



containing 



short 
S can 
in a worcj 

100% .^acctJfaty 



vowe 1 s 



vowel forms . . ^ajfcjl 

j^entj||fy whether s^?^ft 

♦ 

Given a list of ten familiar w6rds\c©n- 
t^4^^in* long vowel forms* . ' 

S caa identify (mark) whe^ier long \'^wels 

in a '^oj^^ „ ' 

100% ac^SPacy ^ ' * 



RED 47 



- Given ten sentences contaiTrtfr^-4m]<noWh 
words v^ith vowel sounds " ' 

- S will apply (pronounce) correct vowort" 
sounds, to unkno|j^ word in context \ 



J 
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BED 56 



RED 57 




RED 58 



RED 59 
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- Given a list of 10 vowel digraphs (i.e., 
^^a, oa, etc.) in isolation 

- S will pronounce vowel digraphs 
' accuracy 

- Given five sentences containing unknown 
words with vowel digraphs 

- S will apply (pronounce) correct vowel 
idigraphs to unknown word in context 

- 70% accuracy 

- Given a list of ten words with unkno\m 
words in isolation containing vowel digraphs 

- S will apply , (pronounce), vowel digraphs 
to unknown word in isolation 

- 70% accuracy 

- Given a list of ten selected vowel 
dipthongs (oi, po, ow, etc.) 

- S can pronounce vowel dipthongs 

- 70% accuracy 

- Given a list of ten words each containing 
vowel dipthongs ' 

- S can identify (unddfline) vowel dipthongs 
in the word 

- 70% accuracy 

- Given a list of five sentences containing 
unknown words with vowel digraphs 

i^-'P can apply (pronounce) correct vow^l ^i^raph 
^to ut)jj|^wh words 

- Given a list of five words w^h murmer 
digthongs missing 

- S will supply murmer dipthongs to make a 
word 

- &(S% accuracy 

- Given ten words taken from S's reading 
assignments containing all five\owqls in ^ 
long and short rounds ^ 

- S can prgnounce ,wa3rds correctly and state 
wheth^ tho vcilfels are long or short 

- 90% accuracy ^ 

- Given a list of ten unknown multisyllabic 
words , T 

- S will identify compound words in writing 
contained in larger words 

- 70% accuvi^cy 

r. . 



377 



Given a list of 20 simple and compound 
words taken from S's reading, spellinR, 
•or vocabulary assignments containing two 
or more syllables 
S can identify the compound words 
100% accuracy 

Givep^a list of ten common words to be 
converted to contractions taken from S's 
•assignments 

S can produce and read common contractions 
90% accuracy 

•Given a selected list of ten common nouns 
and pror^ouns 

S can produce and read common possessives 
80% accuracy 

Given a list of two to five multi- 
syllabic: woTOS Qommon 

S can ^Bunt (write) the number of syllables 
in wcfl;^s ' ^ 

80% accuracy . ^ 

Given a list of syllables and ten root 
words taken from S's reading assignment 
S can synthesize syllableit^^ir^o a word 
80% accuracy 

Given a list often words missing appropriate 
prefixes taken from S's assigij^jen^s and 
prefixes displayed iij ^random ordef' 
S can produce (match) common prefixes 
to root word and read worj^correct ly 
80% accuracy 

Given a list^of ten wbrds missing suffixes 
taken from S's assignments and apphpOpriate 
suffixes^ displayed in fandom order 
S can produce (match) caiimon suffixes 
t6 rdot word and rea^ word correctly 
.80% accuracy 
'■ ' ^ . ^ 

Given an unknowfi wordv^tlmJ^^ o^nnot 
pronounce in 4 wS/j/lKf . 

S can list three me^^nocf^re^ use in solving., 
for unknown word (e,g".»,, braking into .^;?'.;J|(^^ 
syljldble^ identifying; from contcjc^^, ^^^-^ - 
looking up word in dictionary) • ^ - 
accuracy on teaser checklist 



REE 08 



REH 12 



REE 13 



REE 14 



1 



REE 15 



REE 16 



KER 17 



.REE 18 



- Given five standard written instructions 
taken from S's assignments in vari ouji^ areas 

- S can read and follow Written directions 
at instructional level 

- 100*0 accuracy 

- Given five sentences taken fro?n S's 
reading assignments containing one piece 
of infori<(ation to be J.dentificd 

- S can locate (underline) the word in 
a sentence which answers a specific 
question 

- 100% accuracy 

* 

- -Given a paragraph' taken from S*s reading 
assignments containing factual ^nforination 

- S can locate (underline) the sentcncct in 
a paragraph which answers a specific 
question 

- 100% accuracy 

- Given an oral or tape recorded short 
story at S's reading lev^ 

- S can answer (orally) comprehension 
questions after listening to the story 
selection 

- 90% accuracy ^ 

-Given a reading selection at S's grade- f 
level and five "specific facts to identify 

- S can name (or write) the specific facts 
contained in a ja(^iven reading selection 

- 90% accuracy on checklist --^ 

- Given a reading selection at S's £i^de^ 
level and request to list five specific 
facts in the story passage 

- S can list the specific facts contained 
in a given reading selection ; 

- 90% ^ccuracy on checklist ' 

- Given a readin'g selection at grade- levej 

- S can write answers to five comprehension 
questions of various types / 

- 80% a(CK:uracy * 

- Given^ ten sentences pissing words of 
variousj types (i :e. , Tiouns, verbs, 
adjectives , pronouns , adverbs) 

- S can use the context of a sentence to - 
determine a missing word 

- 80% accuracy 
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Given ten sentences taken from S's 
assignments containing woi^ls unknown 
to S (cannot pronounce tn 4") 
S will use the context of the seiifcnec 
to determine a word's meaning and olTcr-^ 
an oral or select a written definition < 
of a word 

70% accuracy ' 

Given a selected readinji p&ssage at. S's 
grade- level 

S will name (write) relevant information- 
from the reading selection 

80% accuracy ^ 

Given a selecSjMj^ reading passa{;e at S's 
grade- level ^iff; 

S will read and list (in order) the 

relevant information from a reading selectljlRvV* 

70% accuracy 

Given ten sentences taken from S's reading 
assignment 

S will state or write the main idea of * 

sentennces 

80% accuracy 

Given a paragraph ^tJlected from S's 
reading assignments^ 

Ssi^ill summarize in writing the paragraph 
and state the main idea in writing 
100% accuracy on checklist 

Given a paragraph readi as S's reading 
assignment that has not been titled and 
a list of 5 titles 'f;'^' 
S will select the best title from the list 
80% accuracy 



- Given a paragraph selected from S's 
reading* assignment and the main idea of 
the paragraph in written form ^ 

- S will identify (write) two to three 
details that support the main id^ 

- 100% accurac)^ ^ 

- Given a reading selection at S's grade- 
level ^ 

- S win read selection and list the main 
i^yj^j^iiS^^ correct order as they appear 

on checklist 




Given a reading selection at S's ^rade- 
level to read and a list of 5 to 10 details 
in .random order 

S will read selection and jilace sc(|ucnce 
dotjiils in correct order as they appeared, 
in leTection 

QO^^accuracy on checklist 

Given a selected reading; passage at S's 
grade-level without a conclusion incj^ulod 
S will predict a logical outcome for a 
given story 

70% accuracy on checklist 

Given three reading selections at S's 
grade-^evel witji conclusions missing and 
a lifSt of five possible conclusions • each 
S will select contusion which best 
predicts a story ending 
100% accuracy 

Given a reading selection at S's grade- 
leyel 

S Willjread the selection and write a 
summary of the events and actions of 
mlailLn characters of the story (plot) 
- ^0% accuracy 

Given a reading selection at S's^ grade-^ 
level and a list of (three.to ^;Lve) cause 
statements and five to 10 effect statements 
S can read th^ story and match Cabse" 
statements with corresponding effect 
statements 
80% accuracy . 

Given a fictional or biographical reading 
.srflectipn at S's glrad^-level 
S can- locat^;^^^|*4e|^^ 
stol'y which ideht^ff a main character's 
feelings ^ 
80% accuracy 



S'(s reading level 

S ban outline (list in writing) main 




newspaper or magazine article at 



topics 9f the article 
80% accuracy 



) 





Given a reading selection at S*s ^ratle- 
lovel and a listing of five pieces of 
relevant and fiv^ irrelevant pieces of 
information 

S can di^crimln^e (select) relevant from 
irralW4p|i4nf,Qrmatlo/i lH a reading 
setectton ' ' 
'80% accuracy^ on Q)iocklist 



V 



Given a list ton sentences taken from 
S's reading jj/^lgnments j 
S can identify which sentences are fact 
and which are based on opinion 
90*l» accuracy 

Given a factual reading passage at 
S's reading level 

S wil^read and state opinion of author 
regarSng a selected issue 
100% accuracy oil checklist 

Given an informal observation .situation 
S will demonstrate interest in reading 
books by selecting, reading, or possessing 
non-academic books 
Teacher observatj^on 

Given a reiding instructional situation 
S will parfticipate in learning activities 
to increase reading ability 
80% on task without complaint ^ 

Given a cilice of two or more methods 

of obtaining knowledge about a particular 

topic, one of which involves reading 

S will use reading as a means of deriving 

knowledge (rather than asking another) i 

Teai^her observation 

4k ^ 

Gi^^h "a re^Bitife passage at^ s grade-level 
or above and a list of 3 pieces of in- 
formation ^ 

S can describe and demonstrate use of 
skinjming to locate information 
Teacher observation 

Giv^n a choice of activities Ln a free- 
time "situation one of which includes 
reading 

S will engav^e in recreational reading 
Wl^n faced with a number of j^lternatives 
for use of leisure time i 
Teacher observation 
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Rtl: 53 \ yj - Given selected aHsii»nmonts in outjildo 

content nrens (science, math, etc.) 
- S wi 1 1 ^^omo^st^ato comprehonslon of 
"■^ * thin matprjial 

. - r>()-c>(U accuracy on comprehension (|nestion*< 
asked by teacher 



SIGHT VOCABULAHY 
n Klil' 19 



MA' 20 
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Ri:i' S3 
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RFF 58 



^EV 60 



2 ID 



RBF 63 



ERIC 



nivtn stories made from export oiue 
written in own words by the teachrr 
S will read personal experience stories 
Teacher judgement 

Given a reading passage constructed from 
S's own words as told to teacher 
Teacher judgement 

Given a selected list of 20 number words 
from one to one -hundred 
S will read number words one to one- 
hundred 

90^0 accuracy i 

Given a list of ten new sight words each 
week taken from S's reading assignment 
S will read more than then to 20 siglit 
words <^ach week three times 
Teacher judgement 

Given a list "of more than ten new sight 
words each months taken from S's reading 
assignments 

Student will read more than ten to twenty 
new sight words each itionth three ti^mes 
Teacher judgement 

1 Olven a list of 5 new vocabulary words 
taken from S's reading assignment each day 
S will state meaning for 5 new vocabulary 
words each day 
80% ^ccuar^ 

Given a list of S new vocabulary words 
taken from S's reading assignment each 
month 

S will state meaning for S new vocabulary 
words each montli ' ^ " 

SO'o accuracy 

Given a list of 10 new vocabulary words 

taken from S's reading assignment ^ach 

week V 

S will state meaning for 10 new vocabulary 

words each week 

80% accuracy 



RP.I' 71 
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(Uvon a list of morr than 10 now 
vocabulary words takon from S's 

rnUlnji aAsi^nmcnt onch week 
will. state inonnif^)^ for for moro than 
tiMi now vocabulary words oarh wcM'k 

• 80*0 accuracy 

• Given a list of S new vocabulary worils 
to learn each week 

-vS will writ© meanlnR for B new voc^ibulary 
wonU each week < 

• 100% accuracy 

" GiveB|^ list of r> new vocabulary words 
t9 Jj|fl^C9(;h n\onth 

3 ^^H^vtc meaning for S new vocabulary 
woj^^^^pR month 
- ^^B jl ^ racy 

-t^JdrWrt^-lOi^t of 10 nevf vocabulary words 
t4 Igum each day 

will write meaning for 10 new 
[ary words each day 
accuracy 

Given a list of 10 new vocabulary words 
to learn each week 

S will write meaning for 10 new vocabulary 
words each week - 
100% accuracy 
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- Given a list of more tlian 10 vocabulary 
words to learn each month 

- S will write the meaning for more than 10 
new voca\pulary words each month 

- 100% accuracy 

- Given a list of basic sight vocabulary 
words for outside content areas such 

r science, math, , etc . 
will define, learn and be able to 
provide an oral definition of each vo- 
cabulary word 

- Five wprds each day 

- (;iven a list of basic sight vocabulary 
words taken I roin a State Driver* s Manual 

- S can read basic si[;ht voc;ibulai*y of 
Driver's Maruial at a rate of five words 
per day 

- lf)0" accui\'u*\' on first trial 
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Objective 



NUMHRATION 

MAAA 21 2 



NIAAA 67 



MAAA 86 



MAAA 70 2 



MAAA 75 



- Given numerals shown in sequence 

- S can verbally identify numerals 1 
to 10 when shown in sequerfce 

-y%00% .accuracy 

- Given orally presented digits randomly 
selected 

- S can write dictated numbers up to 4 
digits 

- 100% accuracy 

- Given 20 written number words randomly 
selected from* 1 to 100 

- S can write corresponding numerals 

- 100% accuracy 

- Given 20i^written number words randomly 
selected from 1 to TOO 

- S can read number words 

- 100% accuracy ' 

- Given a written model 4 digit number 

- S can circle or \>rii:e the place value 
'(ones, tens, hundreds, thousands) of 
each numeral , ' ^ ' 

- 100% accuracy 



ADDITION 



MAAB 30 



MAAB 35 



MAAC 19 



2 3 



Given 10 randomly selected 3-digit addition 
problems wi'tiiout regrouping, not involving 
zero, . . 
S can correctly add numbers 
Rate = 5^ digits/min* 

Given 10 randomly selectee} 4-digit 
addition problems with r6grouping, 
involving zero 
S can add numbers correctly 
Rate =• 35 idigits/min* 

Given 10 randomly selected 2-digit 
subtraction problems with regrouping, 
involving zero 

S will correctly subtract numbers 
Rate = 35^ digits/min. 
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Given 10 randomly selected 3-digit 
problems with regrouping, involving zero 
S will accurately subtract numbers 
Rate = 35 digits/min. 

Given 10 randomly selected 3 digit 
subtraction problems without regrouping, 
involving zero 

S will correctly subtract numbers 
Rate = 35 dpm. . 

Given five randomly selected 4-digit 
subtraction problems with regroupings 
involving zero 

S will correctly subtract numbers 
Rate = 35 dpm 

J, ' ' ' • 

Given five randomly selected 4-digit 
subtraction problems without regrouping,^ 
involving zero 

S WiPll correctly subtract numbers 
Rate = 3^ dpm. 

Given ^ive\randomly selected 4-digit 
subtraction problemslwithout regrouping, 
not involving zero 
S will correctly subtract numbers 
Rate = 35 dpm. 

Given five randomly selected 3-digit 
subtraction problems written horizontally 
S can <:orrectly subtract numbers 
Rate = 35 dpm. 



MULTIPLICATION 



MAAD 10 



MAAD 11 



1 2 3 



- Given verbal request to recite 10 
multiplication question facts l--5^ 

- S can recite from memory facts through 
5's 

- 90% accuracy 

- Given verbal request to recite 10 
multiplication facts 1-9 

- S will recite from memory facts through 
9's 

- 90% accuracy 
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MAAD 20 
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Given ten randomly selexted mull tipli cation , 
problems with regrouping, involving zero 
S will multiply by a 1-digit number 
100% accuracy , 

Given ten randomly selected multiplication 
problems involving zero 
S will multiply by a 1-digit number 
Rate =» 35 cdpm. 

Given ten randomly selected- multiplication' 
problems without regrouping involving zero 
S will multiply by a 1-digit number 
Rate = 35 cdpm. 

Given ten randomly selected multiplication 
problems with regrouping, involving zero 
S will multiply by a 2- digit number 
Rate = 35 cdpm. * 

Given^ten randomly selected multiplication 
problems with regroupings, not involving zero 
S will multiply by a 2-digit number 
Rate = 35 cdpm. 



Given ten Randomly selected 2-di^it numbers 

multiplication problems, without regrouping, 

not involving zero 

S w^ll multiply by a 2-digit number 

Rate = 35 cdpm. » 

Given five randomly selected multiplication 
problems with regrouping, involving zero 
S will multiply by a 3-digit number 
Rate = 35 cdpm. ^ 

Given five randomly selected multiplication, 
problems without regrcJ^uping,. not involving 
zero 

S will multiply by a 3-digit number 
Rate = 35 cdpm. 

Given five randomly selected multiplication 
, problems presented horizontal ly with 
regrouping 

S can multiply by a 1-digit number 
Rate 35 cdpm. 
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- Given ten division facts through 9 
and a counting device orftable 

- S will compute division fncts 

- 100% accuracy 

- Given a verbal request 

- S will recite from memory division facts 
S • through 9's 

100% accuracy^ 

- Given' a verbal or written request 

- S will write from memory division facts 
through 9*s 

- 100-6 accuracy ' 

- Given ten rdndojnly selected division 
problems with Remainders , involving zero 

^ r S will divide by a 1-digit divisor 

- Rate = 35 cdpm, ^ 

) /- Given ten randomly selected division 

problems with rlemainders , not involving 
zero 

- S will divide by a 1-digit divisor 

- Rate = 35 cdpm. 

- Given ten randomly selected division 
problems without; remainders, involving 
zero ^ 

- S^will niivide by a 1-digit divisor 
\, ' r- Rate ^= 35 cdpm, 

. - Given ten randomly selected division 

problems with remainders, involving zero 
-,S vill divide by a 2-digit divisor 
• - Rate = i3S cdpm, 

- Given ten randomly selected division 
problems with remainders, not involving 

" • zero 

- S wi'll divide by a 2-digit division 

- Rate '= 35 cdpm. 

/ - Given, ten randomly selected division, 

problems without remainders, involving 
. • zero 

- S Aviir divide by a. 2 -digit divisor 

- Rate • = 35 cdpm . ' 
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- Ciivcn ton ran<!toinly sclcqtod division 
problems without rcmaindors, not involving 
zero * ^ 

- S will divide by a Z-digit divisor 
" Rate « 35 cdpm. 

f 

- Given five- raVidomly selected division 
problems with remainders, involving zero 

- S will divide by a 3-dij;it divisor / 

- Rate.^ 35 cdpm, 

- Ciiven five randomly selected division 
prdblem^ wit^ jemainUers , not involving zero 
S will divitle by a 3Vdigit divisor 

- Ra^tfe = 35 (jdpm. 



^- Given ^ written tnodel of the symbols 
• 1/2, 1/5, 1/4, 1/8, 1/16 

- S will correctly name the symbol* 

- 100% accuracy . 
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Given various fi'gures representing 
wholes, l^lves , thirds^ quarters, eighths« 
and sixteenths 

S will name or match appropriate fraction 
100% accuracy 

Giveji a list of five randomly selected 
numbers i 
S can name or write common factors 
90% accuracy 

Given ten randomly selected proper 
and improper fractions ^ 
S can change fractions to higher terms 
and state the rule \ 
100% accuracy 

Given ten randomly selected improj^er 
fractions ' , 

S can change improper fractions into 
mixed nunibers and state the rule 
90% accuracy 

Given ten randomly selected mixed numbers 
S can changed mixed niw^bers into proper 
fractions and state the rule 
90% accuracy 



389 



MAAF 35 



1 2 



Given ten randomly selected like fractions 
with regroyping 
S will add^orrectly 
35 llpni 



Rate 



MAAl' 36 



r 3 



Given ton randomly selected lil-.e fractions 

with regrouDing 

S will adJKlwrrectly 

Rate = 35 <w)n. 
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MAAF 39 



MAAF AO 
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F 45 



MAAF 47 



MAAF 50 



MAAF 51 
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1 2 
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4 

-Given Ten randomly aelected problema with 

unlikte fracttons t"equlrlng rcRrouping,. 
-S will add unlike fracttona w^ith regrouplrtg/ 
-Rate ■■*35 cdpm, 

-Given ton randomly Helectud problems with 
unliCe fractions nbt requiring regrouping, 

-S will add unlike fractions without, 
regrouping. 

-Rate • 35 cdpm. 

-Given ten randomly selected probjcms 
Xike fracti^lip requiring regrouping. 
-S/will subtftBjbt likfe fractions with 

regrouping, 
-Rate - 35 




-Given ten randoiftjF Itlec'ted problems with 

lik"^ fractions requiring no regrouping* 
-S will subttact like fractions without 



regrouping 
1 -Rate - 35 cd 

/.\-Given ten r ^ 
jnlikjp fractl 
-i ^will*^ subtrac 

tfegrquping 
-?ate « 35 cdpm, 




y selected problems with 
requiring r^roupLng. 
unlike fractions with 



/ -Given ten randomly selects! problems with 
^^>tike mixed numbers^ req^irlkg? regroupirife, .> 

-S will add like ^mi^^ed ' numbers Oith regrouping. 

-Rate « 35 cdpm'j \ 

-iGiven ten randomly, sefieeted problems with' 

lAlike mixed f'ractfions requiring regrouping. 
-3 will add unlike mixed. numbers with 

'egrouping. # 
-Rate ^ 35 cdpm. • ^ 




ected problems with 
lOt reqi^i^-ing regrouping: 
mi^jed^numbers wl^thout 



-Given ten randomly 
like mixed numberjs 
-S'will subtract wlce 
: i;9grouping. * 

■ ' ■ ■ / .... - 

-Given fiv* ^randomly selec^^ problems with 

' unlike mixe^i numbers reg*lring regrouping. 

-S will subtract unlike mixe^ numbers with 

regrouping. 

-Rate « 35 cdpm. \ r v 
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- Given ten .randomly selected prol>l<5ms 
- using regrouping 

/ - S will multiply fractions with regrouping 

^ - Rate 35 cdpm. 

m 

1 ♦ - Ciivon ten randomly selected problem^ ^ 
^ u«lng fractions without regrouping- 

- S will multiply fractions without regrouping 

- Rate - 35 cdpm. # 

* > 

12 3 - Given ten randomly selected division 

\ . problems using fractions rc(iuirlng regrouping 

- S will divide fractions with rAgrouplng' 
^ - Ra«:e » 35 cdpm. J 

2 Given ten randomly selected multiplication 

problems ui^^ng mix6d numbers 

- S wi 1 1 multiply mixed numbers 

- Rate " 35 cdpm. 

2 4 - Given ten randomly selected division 

problems using mixed numbers 
' ^ - S wi^l divide mixed numbers 

- Rate = 35 cdpm. 

2 * ' - Given ten randomly selected common 

fractions ( 1/2, 1/3, 1/4, 1/S, 1/8, 
1/10, 3/4, etc.) 

- S will change fra^tionSj to their decimal 
equivalents 



- 906 accuracy 
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I 

-*.Given ten randomly selected problems 
requiring regrouping through the 1st 
decimal place 

- S will add unlike decimals without 
regrouping through the 1st place 

- Rate * 35 cdpm. 

- Given ten randomly selected problems 
using decimals with regrouping 

- S. will subtract unlike decimals to the 
1st place with regrouping 

- Rate = 35 cdpm, 

1 2 - Give'n ten randomly selected problems using 

decimals to the 2nd place with retzroiipini^ 
S will .add like decimals with rc[;roupii\^ 
through the 2nd place 

- Rate = 35 cdprn. 
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Given ten randomly selected problems 
using like decimals to the 2nd place 
requiring regrouplnj* to the .'ml pljcc 
S win subtract like decimals with 
regrouping "to the 2nd place 
Rate • 35 cdpm 

Given ten randomly selected pr()l)lems 
using unlike decimals to the 2nd place 
requiring regrouping 



regrouping through the 2nd place 

Given ten randomly selected problems 
using unlike decimals to the 2nd place 
requiring regrouping j 
S will multiply unlike decimals vlitfi 
regrouping through the 2nd place 
Rate ■ 35 cdpm 

Given ten randomly selected problems 

using unlike decimals to the 2nd place ^ 

not requiring regrouping 

S will multiply unlike decimals without 

regrouping through the 2nd place 

Rate = 35 cdpm^ 

Given ten randomly selected problems usin^i 
unlike -decimals to the 3rd place 
requiring regrouping 

S will add unlike decimals with rey^roupin^ 
through the 3rd place 
Rate 35 cdpm. 

Given ten randomly selected problems using 
unlike decimals to the 3rd place requiring 
regrouping 

S will add unlike decimals with regroupinR 
through th^ 3rd place 
Rate = 35 cdpm. 



Given ten randomly selected problems usinj^ 
unlike decimals to' the 3rd place /oquirlnj; 
regrouping 

S will subtract unlike decimals with 
regrouping to the 3rd place 
Rate =» 35 cdpm. 

Given ten randomly selected problems using 
like decimals to the 3rd place reciuirini: 
re^roupint^ 

S will multiply like decimals with roi^roupinK 
through the 3rd place 
Rate = 35 . cdpm. 




unlike decimals with 
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- Given ten randomly selected problems using 
unlike tieclmals to tlu* Wd plan* 
ro(iulrlng rej^roupluK 

- S will multiply unlike tleclmals with 
re^rouplnR throu^jb tbe Sr\\ pliuc- 
Kate * cilpm 

- (liven trn |)airn of assorted dec i ma Is 
1 to 4 di t s lon>: 

- S can line up decimal luimber*. corrcu t Iv 
for addition and state the rulc» 

100*u accurncyt 

- (Jlven ten pairs of assorted decimals of 
1 to 4 dl Jilts lonj; 

- S can line up decimal numbers correctly 
for subtraction and state the* rule 

- lOO*^ accuracy 

- (Wvcn ten pairs of assyrtcd decimals of 
1 to 4 digits long 

- S can lino up decimal numbers correctly 
for multiplication and state tbe rule 

- 100% accuracy 

- Given ten pairs of assorted decimals of 
1 to 4 dibits long 

- S can line up decimal numbers cc^rrcctly 
for division and state the rule 

- 100*0 accuracy 

- Given ten randomly selected even whole 
numbers below 100 

- S can write common perceritages (e.g., 
25^0, 33%, 50%, 68%, 75%, 80%, 90"o) 

- 90% accuracy 

\ 



- Given five one-step story problems 
involving addition or subtraction 

- S can write the equation that will 
solve a story problem 

- 90% accuracy 

- Given three 2-step story problems 
presented orally using addition 

- S can solve story problem 

- 68% accuracy 
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fiiven three written J ^trp storv 

p rot) I ems 1 n)i Hildi t i 

S can retiil prot>lrm anil wiilr (th^wn 

to 2-*itep problems 

\00% accufttcy 



MAAII :a 



(;i ven tlurn wr 1 t t r»M / %t rp (»rv 
prol) I cmn un I nnbt i art i on 
S Clin read prol)lcm*, and uritr an.wrr' 
100\ accuracy 
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- Given three written J~*tep ntory 
prolttems iisln^ mult ipl Uat ion 

- S can read problrmn anil write an'iwrrn 

- 10()\ accuracy 

- (;lvrn three written 2-ntep ntory prob ]rm« 
using division 

- S can read prohlemn and write ^nnwern 

- 100\ accuracy 

- Given two 3-step orally presented st^ry 
problems using subtraation 

- S wii 1 say answer 

- 100\ accuracy 



M\A!i 14 



M/V\ll K) 



Given two three-stop story problem-, 
us ing. add i 1 1 on 

S can read problem and write answer 
90\ acauracy 



Given two three-step story 
using divisioVi 



- S 



prob Icms 



ing aivision 

can read problems and write jinswors 
QO'o accuracy 
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Given two three-step story problems 
using two or more mathematical functions 
S can read problems and write answers 
90* accuracy 
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- Given oral or written request to tell 
what yesterday, tomorrow., and tomorrow 
n i gh t 

- S will demonstrate understanding of 
j^ioncepts by defining, them in own words 

- *100^. nccuraov 
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(ilvon flvo written or ornl rc(|uo^tn to 
tell iho timp of day attd t^ll if it l** 
a.m. or p.m. 

S crtn dlncrlmiimtc time a» ii,m, or p,m, 
by writing appropriate* abbreviation 
after correct t Ime 
100% accuracy 

(ilven an actual i lork with hour antf mlnutr 
haiulH or rrprochict ion or drawing;, 
S can Identify the hour hand on the ilock 
100% accuracy for five trials wltU hands 
In variou!! positions 

(liven an actual clock with hour and minute 
haiuM or rrporvhu t U>n or drawing, 
S can identify thr minute hand on the clock 
100% accuracy for five trials with handn In 
var i oun po^ i t i ons 



MAhA Jl 



(;iven an actual clock face or appropriate 
reproduction and asked to count minutes 
In a clockwise direction 

S c an coun t in a i 1 ov kw I %»' mot i on the \ 
marks on the face of a clock 



M'VBA :v 



1 J ^ 



(iivcn an actual clntk face or appropriate 
reproduction with hands in various positions 
S can state timr to the nearest five 
minute " interval 
9 0 % a c c u r a c >^ f o r f) trials 

Given an actual clock face or appropriate 
reproduction with hands in various positions 
S can state time to the nearest minute 
90% accuracy for S trials 



CM. I NDAK 



Given two problems with a verbal or 
written .request to name the months of 
year in order 

S says or writes the months of the year 

in correct sequence 

100% accuracy on tvyo trials 



M\AB ol 



1 2 



Given two problems with a verbal or 
written request to name the various 
months in Wi^iter, Sprint:, Summer and I- all 
S can write the months in each season 
100"o accuracy on two trials 
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1 - ' 



MEA yREMENT: LIQUID 5 DRY (VOLUME) 
' . MACB 05 2 



/X MACB 10 



as on 



- Given a verbal or wrMten req^^^^ 
identify one major holiday ^?H1HP* 
of the year 

- S can name t9r write a, major holiday in 
each season** * ' 

- 100% ^accuracy 



Given an array of standard containers 

for var,ious liquids (e.g., half-gallon, 

quart, half-pint 250 milliter , liter, 

cup, 1/2 cup, 1/4 cup) . 

S can orally identify standard liquid 

measure containers 

90% accuracy 

Given an array of standard utensils for 
measuring dry volume (cup, 1/2 cup, 
1/3 cup, 1/4 cup', tablespoon, teaspoon, 
1/2 teaspoon) in random order 
S will orally identify utensil 
90% accuracy 



LINEAR 



MACC 10 



MACC 25 



MAAC 26 




^en a standard ruler without increment 
symbols (i-e,, 1/2, 1/4, etc.) 
S can identify the segments on a ruler 
to l/16th m^rks 
80% accuracy on five trials 

Given^ppropriate measuring devices 

and three lengths ( lines, walls, containers, 

etc.) 

S will measure a length in inches, feet, 
yards, centimeters, and meters to the 
nearest inch or centimeter 
80% accuracy 

Given three lengths to measure (e.g., lines, 
walls^, containers) and appropriate 
measuring device 

S will measure lengths .in inches, feet, 
yards," centimeters, meters to the nearest 
1/2 inch or milimeter 
80% accuracy 



ERIC 
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Given three lengths to measure (e.g., 
lines, walls » containers) and appropriate 
S will^ measure lengths* (in inches, feet, 
yards, centimeters, meters). to the nearest 
1/4 inch or milimeter . 
90% accuracy 

Given three lengths to measure (e.g., 
lines, walls, containers) and appropriate 
measuring device 

S will measure len^is (in inches , feet, 
yards, centimeters , meters) to the nearest 
1/S inch or millimeter 
90% accuracy 



Given three lengths to measure (e.g., 
lines, walls, containers) and appropriate 
measuring device 

S will measure lengths (in inches, feet, 
yards, centimeters, meters> to the nearest 
1/16 inch. 
90% accuracy 

Given three representative story problems 
involving measurements 

S can compute and write answers to 3-step 
story problems involving measurements 
80% accuracy ;^ 



Given three groups of coins with three 
or more denominations 

S will tell or write which coins in each 
group of coins has a higher value when 
compared with others by rank ordering the 
coins 

100% accuracy 

Given three lists of at least three 
different money amounts with and 
'*(^" designating values (i.e., $5, $.05, 
$5.00) 

S can name the money signs'and tell 
their meaning in terms of money value. 
100% accuracy on three trials 

Given five written problems requiring 
sums for values up to $100.00 
S can add amounts of money up to $100.00 
90% accuracy > 




Given five written problems requiring 
differences ift money values up^to $10.00 
S can subtract atraounts Qf mon^y up to 
$10700- / 
90% accuracy / 

Given five written problOTS requiring 

multiplication of even founts of money 

(e.g., $25 X 2, $10 X 5, $5 x 4) 

S will multiply amounts of money up to 

100.00 

"100% accuracy 

Given five writte^i problems requiring 
division of even'^ amounts of money (e.g., 
$6 f 3, $4 T 2/ etc.) v 
S can divide alnounts of money up to 
10.00 

100% accuracy 

Given five written problems requiring 
divisioijt of even amounts of money (e.g., 
$1000 t'4, $500 * 5, $300 ♦ 3, etc.) 
S wii;i' divide amounts of money up to 
1,000.00 
100% accuracy 

Given five problems using various amounts 
of <^iiange in dollars and cents with sham 
moneyl 

S wilP count change (add bills) up to 
$10.00 

100% accuracy 

Given an array of money (graphic, sham, 
real) and written or oral request to 
compute change in five .different problems 
S can compute change up to $1.00 and 
provide an oral or written answer 

- 90% accuracy 

- Given an array of money (graphic, sham, 
or real) in five different problems and 

a written or oral 'request to compute change 
for selected amounts 

- S can compute change up to $10.00 by 
selecting appropriate sums or 

- 90% accuracy 

- Given an array of money (graphic, sham, 
or real) in five different problems and a 
written or oral request to compute change 
for selected amounts 

- S can compute change up to $20.00 by 
selecting appropriate sums or 

- 90% accuracy 
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Given five different problems requiring 
exact- change to $.50 (either graphic or 
actual) ^ ^ ^ 

S eiin give exact change for a selected 
price using mixed coins to ,$.50 
100% accuracy 

Giveri five real life simulations using • 

sham money requiring various amounts 

of change from $.01 to $1.00 

S can select the correct coins for real 

life situations such as purchases from 

vending machines, etc. 

90% accuracy 

Given three story problems using money 
in amounts from $1.00 to $50.00 
S will read problem and solve (write ' 
answer) story problems using money 
90% accuracy 



Given 3 bank forms from ■HBl banks 
for savings deposits, chU^jpg deposits,^ 
money orders and specified amounts of 
money between $5 and $100 including cents 
S can fill out bank forms for savings, 
checking, and money orders 
100% accuracy 

Given five problems using *f standard 
check form and different amounts of money 
from $3 to $5rfi&, including cents * 
S can write checks for correct amounts 
100% accuracy 

Given [an oral or written request to 
explain differences between checking 
and savings accounts 

S can say or write differences between 
a checking and a savings account and 
reason for maintaining each 
100% accuracy 

Given three different problems, involving 
credit purchases and interest charges 
(in terms of percentage rate pei\ month 
on unpaid balance) 

S can compute total amount to be repaid 
for credit purchases fvbm 2 monttis to 
one year 

90% accuracy • 



- Given, three different real^ life situations 
* presented (orally or written) involving 

/ purchases o;f faulty or unsatis^factory 
merchandise ^ v ' 

- S will list three altii&matives- each to 
deal Vith unsatisfactory merchandise 

- 90% accuracy on checklist , 

- . . fir 

- Given details in terms of income and 
expenditures per month 

- 9 can make a budget for monthly expenses 
yoased on job income 

X $100% accuracy on teacher prepared checklist 



\ 
0. 



MCCSC No. 



LAA 64 * 



Teacher CITH Lc. 



, » . Objective 

Given .a live or 'recorded p 
S wiU liste.n to Vshort st 
piece \ ^ ^ 
For 20 minutfes with at least 80% o 
behavior 




ion ^. 
or. musical 



LAB 06 



LAB 09 



LAB U 



LAB 19 



LAB 22 



■ Given a typed example of- his home address 

' S will trace address with' teacher aisi stance f- 

■ Reada'ble by an independent observer 

- Given a typed, rhand printed, cursive or \( ^ 
handwritten Copy of his home address as 

a model 

- S will write the address • , ^ 

- 90%, correcVand ^egible 

- Gi^en a written or Verbal request to vrrite 
name, address , telephone number, age, place 
of birth, and birthdate, height and weight 

- S will write personal' data words 

- 100% accurate and legible 

- Given" a written or verbal request to list' 
the names of immediate family members , 

- S can write the first and last names of ten 
relatives or friends 

- 90%. atcurate and legible 

- Given a written or verbal request 

- S can write the name of his current school 

■ tan t!ime»" 



- 100% accuracy 



LAB 27 



LAB 28 



LAB 29 



1,3 



Given appropriate instructions 

S will write name, date, subject and period 

of day on 10 assignments 

90% accurate and legible 

Given five different types of school and 

job application forms from five local businesses 

S will fill opt school forms and job application 

blanks unassisted 

90% accurate and legible 

Given five different types of school forms and 
job application forms from five locak . 
businesses « 

S will fill out school forms and job application 
blanks assisted 

90% accurate, legible, requires teacher aid 
no more than once per each form. 
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vLAB 34 

■1 ^ 



LAB 37 



LAB 38 



LAB 41 



1,3 



LAB 43 
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LAB 44 
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.LAB 46 



1,3* 



Given ten various forms to complete 
(catalog ^order blanks, subscription requests, 
medical questionnaire, etc.) 
S will be arole \o copy personal phone number 
onto blanUs on forms with teacher as^staiice -'M 
100% liccuracy"; legible no more than one 
teacher arLd per each form. 

- Given reqtiest and pertinent -personal , 
biographic, and employment history ^nd a ^ ■ ^ 
standard format 

- S will write a personal resume for use in 
obtaining employment 

- 90% accuracy on checklist comparison 

- Given. ten groups of words containing complete 
and incomplete sentences . 

- S will identify groups of words that are 
not complete sentence^.* 

- 90% accuracy 

- Given a request to construct a complete sentence 
using ten of S's own words 

S can construct a complete sentence w^h 
correct capitalization and punctuation 

- 100% accuracy 

- Given a list of words taken ffom spelling 
assignmeints 

- S can ^ompose and write ^BpBiwr sentences 
^ -4&-^l^:i/ords long with correct grammar, 

capitalization, and punctuation. 

- 80% accuracy on teacher checklist 

' - Given'a list of vocabulary words taken from 
S's texts C * , 

- S can compose sentences fO-lS words long with 
correct grammar, capitalization and punctuation 

- 80% accuracy on teacher checklist 

- Given three sentences in random order 

- S will sequence three sentences in proper 
order to make a paragraph 

- 100% accuracy 



LAB 47 ^ 



Given five sentences in random order 
S can sequence five sentences in proper order 
to make a paragraph 
0% accuracy 
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LAB 52 



LAB 53 



1,3^; 



\ 3 



1 3 



Given ;siv^n sentences in random order 
S will iequence tl^e' seven sentences in proper ^ 
order » ^ - 

Sffk accUrac)^ 

Given' selected^ topt6^of interest 
S will writ^/a three-sentence paragraph 
with correct capitaliiation aYid punctuation f 
10.0% accuracy 

Given a selected topic 

S .will write a f ive-aentence paragraph ^&h , 
correct grammar, capitalization and 
punctuation 
90% accuracy 

Given a selected topic 
S will write a seven sentence 
correct grammar,* capita 
8Q% accuracy 



Given a selected topic 
S will write *a nine-sentApe 
with correct grammar, capiii 
punctuation 
80% accuracy 




igraphrwith 
at ion aid* 
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LAB 55 



LAB 56 



LAB 57 



1. 3 



1 3 



- .Given a selected topic 

- S will write two paragrapli^ (at least 
ten sentences in length) with correct grammar, 
capitalization and punctuation about a topic 

- 80% accu?:acy 

-Given a selected topic 

- S will write a four paragraph about the topic 
using correct grammar, capitalization, and 
punctuation . • 

- accuracy \ 

- Given a selected topic or asked to supply 
a topic 

- S will write a short story (10 to 20) paragraph! 
using appropriate form, correct grammar, 
capitalization, and punctuation 

- 75% accuracy on capitalization and y 
punctuation; 90% accuracy on form checklist ^ 



Given a short written article or story, or 
other piece of (300-1000 words) >/ 
S will paraphrase the information in the^ 
article by writing the main ideas and at least 
five major details in own words 
80% accuracy on checklist 



LAB 58 1 3 - Giveri V short story apd/or article 500- 

20bGCjiwrds in length 

- S will read 'and .write a summary of the 
selection using own words using correct 

^ Sljainmar,' capitalisation^ punctuation, and 
* — *^cludinf the'^major poi|hts and details 

- 80% ^iccuracy'on checklist 

LAB 59 ,1 3 , ^ Giveri an appropri&te format and 

^. - After reading a book 100-500 pages long 



S will write a book report using cortect 
grammar^^^9pe444ng , capitalization, and 
punctua^tion follbning a standard form 
75% accuracy on English usage, capitalization; 
90% accurate on format checklist 



LAB 60 13 - Given a selected topic and appropriate format 

- S will write a business letter (4-8 paragraphs) 
using correct grammer, capitalization and 

' punctuation and following appropriate form 

- 75% accuracy on English usage 

- 90% accuracy on format checklist 

^ ^' 

LAB 61' 13^ - Giv^n a selected topic and an appropriate 

format 

- S will write a personal letter using correct 
grammar, spelling, capitalization, and 
punctuation 

' - 75% accuracy on English usage 

J - 90% accuarcy on format checklist 

LAB 62 13 - Given an appropriate format 

- S will address a letter using correct 

. spelling, capitalization, and punctuation 

- 90% accuracy on English! usage and format 

LAB 65 1 - Given a written factual article 

- S will write five statements from an article 
to a friend or relative 

- 80% accuracy on English ^sage 

LAB 67 1 - Given a familiar location 

- S will accurately write directions for 

' someone to interpret and follow on a map 

- 100% accuracy 
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GRAMMAR 

LAC 03 3 



LAC 04 
i 

LAC 05 



LAC 06 



LAC 07 



LAC 17 



LAC 18 



LAC 22 



LAC 2 3 



1 3 



1 3 



« 1 3 



1 5 



1 3 



Given ten sentences and appropriate " 
infinitives 

S will write correct verb forms in 
sentences 
90% accuracy 

Given •ten sentences containing common and 
proper nouns » 
S will identify the nouns in the sentences ^ 
90-6 accuracy 

Given ten sentences containing active, 

passive and helping verbs 

S will identify the' main verbs in the 

sentences 

90% accuracy 

Given ten sentences containing various 
adj ectives 

S will identify the adjectives in sentences 
80^6 accuracy 

Given ten sentences containing various adverbs 
S will identify the adverbs in sentences 
80% accuracy 

Given five sentences and appropriate infinitives 
S will write correct verb forms for past, 
present and future tenses of each verb 
80% accuracy 

Given ten sentences with proper, common and 
pronouns as;, subjects with and without 
introductory clauses and phrases 
S will identify the subjects in the sentences 
80% accuracy 

Given a list of ten common contractions and 
ten words to be written in contraction form 
S will write contractions and word combinations 
for contractions 
90% accuracy 

Given a list of five common contractions and 
five words to be written in contraction form 
S will read contractions and identify word 
combinations for which they stand 
100% accuracy 
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lAC 26 13 - Given a list of ten coininon abbreviations 

- S will write words for which they stand 
^ 90% accuracy 

LAC 29 1 - Given ten sentences with standard "AB" form 

- S will identify predicate 

- 100% accuracy 

LAC 30 3 - Given a list of ten words taken from 

S's reading or other assignments and 
containing a list of 20 words of similar 
and other meaning 

- S will correctly identify appropriate 
synonyms and verbally tell what a synonym is 

- S0% accuracy 

LAC 32 3 - Given a list of five words taken from S's 

reading or other assignments 

- S will correctly identify appi:opriate antonyms 
for given words and verbally define "antonyms'* 

- 90% accuracy 

LAC 34 3 - Given a list of ten words taken from S*s 

reading yr other assignments 

- S will correctly identify appropriate homonyms 
and define "homonyms" 

- 80% accuracy 

LAC 5S 13 * - Given fiv«e words with a combination of 

denotations taken from instructional material 

- S will state meanings of multiple meaning words 

- 80% accuracy 

LAC 54 3 - Given five-word sentences without appropriate 

capitali zation 

- S will capitalize Letters at the beginning 
of each sentence and state the rule 

- 100% accuracy 

LAC 58 13 ' - Given a paragraph of 100 words without 

appropriate capitali zation 

- S will captialize necessary words in the 
paragraph 

- 90% accuracy 

LAC S9 '15 - Given ten sentences without appropriate 

capi tal izat ion 

- S will capitalize necessary words in each 
* sentence 

- 80% accuracy 
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Given a paragrapl^ of 100 words without 

appropriate punctuation 

S will insert proper punctuation in the 

paragraph 

80% accuracy 

Given a writing assignment of 100 words or^mort 

S will use proper punctuation in written 
work 

80% accuracy 

Given a writing assi^n-nenr of 1" ' word> or 
more 

S will use commas wlioro apnro^^riare in written 
work 

80% accuracy 

Given a writing assignment of 100 words or more 
S will use quotation marks where appronriate 
in written work 

80''o accuracy \ 
t 



Given a Ust of ten words in random order . 
S will alphabetize words to the third letter 
80-6 accuracy 

Given a dictionary and a list of ten words 
S will locate definitions of words in a 
dictionary giving correct page number 
100% accuracy 

Given a name, subject/or topic to locate in 
a file, telephone book, index, or encyCilopedia 
S will locate the word without assistance and 
specify the page number and words before and^ 
after 

90% accuracy 

Given a page from a standard dictionary 
S will identify in writing the dictionary 
guide words for a particular word and 
verbally explain how to use guide words 
100% accuracy 

Given access to a set of encyclopedias 
and a selected topic 

S will locate the information for a jiarticular 
topic in an encyclopedia and write down major 
points 

90% accuracy on location 
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GivcMi a locAl tclcplioiie b(>ok and instiuctiuns 

to identify emergency numbers ffire station, 

police, ambulance, physician) 

S can locate and write emergency telephone 

no^bers 

100% accuracy 



LAD 65 



Given five various information guides 
(menues, TV listings, directories, etc.) 
S will demonstrate how to use information 
guides by locating a specified piece of 
information from each 
90% accuracy 



LAD 66 



Given a 500 word rcadint^ passat^c or a list 
of items containing 5 pieces of factual 
information on a topic 

S will demonstrate the use of skimming to 

locate inf ormat ion 

90^0 accuracy in five minutes 



SPF:LLIN(; 

LAi: 07 1 :> 



- Given a list of ten spelling words taken 
from S's reading, vocabulary, or spelling, 
spel lers 

- S will spell ten new words each week 

- 90% accuracy 



LAli 09 



LAH 11 



ir> 



1 3 



1 3 
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- Given a list of fifteen spelling words 
taken from S's reading, vocabulary, or ■ 
spelling spellers 

- S will spell fifteen new word#each week 

- 90°o accuracy 

- Given a list of more than fifteen spell iiu', 
words taken from S*s reading, vocabular>', 
or spelling spellers 

- S will spell more than fifteen new words 
each week 

- 90^6 accuracy 

V, 

- (liven verbal or written i ni,t nic t ions 
S will spell the days of the wook 

-.90". accuracy and legible 



LAIi 20 



- Given verbal or written instructions 
~ S will spell the months of tlie yc:\T 

- [H)% accuracy and Ic^nble 
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IJ\A 14 2 -()lven quest if>ns luvr, inning with wIid , what, 

^* where, why and when, 

-S can answer questions witli a 3tc 5 word 

as response . 
-90% accuracy. 

LAA 27. 2 -Glvtn words presented on flashcards or | 

list; 

-S can call the words, increasing vocabulary 

by five words each month. 
-100% accuracy on three trials in succession. 

LA-\ -^I 2 -Given an opportunity to participate in a 

group or individual discussion. 

-S will make contributions to the discussion 
which are clear and to the point. 

-Does not require quest ions from others for 
clarif ication. 

LAA i I -Given a selected tppic for j^roup discussion. 

-S can orally express owii ideas . 
-Adds contribution to discussion that is 
different from others. 

I.AA "y* 2 -Given a five frame picture story in 

random order. 
-S can seq^u^mce pic tures in proper order 

and tell the story without teacher 

assis tance . ^ 
-100% accuracy on both pictures and story. 

LAB 2'} 2 -Given a verbal or written request to 

write the current date, yesterdays date, 
and tomorrows date. 
-S can sequence pictures^ in proper order 
and tell the story without teacher 
assistance . 
-100% accuracy on both pictures and story. 

LAH 36 ' 2 -Given five diffei;-cnt standard forms 

containing blafiks for personal data with 
explanat ion by teaclx^r . 
-S will copy name, address, and telephone 
number onto appropriate blanks on forms. 
.-100% accuracy. 

LAH 64 1 -Given a short tape recorded message 

5" to 30" lon^, 
-S can record telephone messages . 
' -100% aecuracy on Informat ion ivon . 
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-Given ten sentences, appropriate 
infinitives and teacher assistance. 

-S will write correct verb forms for 
sentences • 

-90% accuracy. 



LAC V2 



-Given ten sentences selected from 
reading assignments with common nouns 
missing. ^ 

-S will write nouns in sentences^ 

-90% accuracy. ' ' 



LAC 13 



LAC 16 



LAC 52 
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LAD 16 



LAD 45 




-Given five sentences selected from 
reading assignments with 2 ^djecti^es 
missing. 

-S will write appropri^^^^diectives in 

sentences* 
-90% accuracy. , 

-Given ten Sentences selected from reading 
assignments with appropriate verbs missing. 

-S will write some form of the appropriate 
verb in sentence. 

-90% accuracy. 

-Given ten sentences 5 to 10 words each 
selected from reading , assignment . 

-S will identify the beginning and end 
of a sentence ' 

-100% accu^cy. ^ 

-Given ten* sentences stelected from reading 
assignments requiring either an exclamation 
mark, question mark, or period 

-S will' use the 3 forms of sentence 
punctuation. ^ ^ 

-90% accuracy. ^ ' 

-Given five unknown words with appropriate 
dictionary markings and the pronunciation 
key. 

-S will say correct pronunciation. 
-80% accuracy. ^ 

-Given table of contents and an index from 
. a selected book and five information topics 
to locate. 

~S will write the correct page(s) on which 

specific information ^an be found. 
-90% accuracy. * 



LAD 56 ^ 2 -Given an appropriate form for inquiry 

(e.g. introduction, statement of interest, 
brief qualifications and Inquiry) and a 
help wanted ad related to a preferred job 
from the local newspaper, 
-S will demonstrate the appropriate use of 
the telephone to answer a newspaper about 
a Job. 

-90% accuracy on checklist. 

1,AE 27 2 -Given five randomly selected 'humber words 

» from one to twenty presented orally. 

will spell orally or in writing number 
of words correct. , 
-90% accuracy and legible. 

LAE 29 2 -Given ten randomly selected number words 

from one to fifty. 
-S will write number words correctly from- 

one to fifty. 
-90% aftgiiiif n-^r and legible. 






Computer -Based lEP Management /. 

Version 6.0 

<c)19B3 Center •for Innovation in Teaching the Handicapped 
Smith Research Center / IncSlana University 
■1 lEP SUBSYSTEM Executive m 



<1> ACCESS Student jpP 

<2> REPORT Student 'tEP 

<3> REPORT Student lEP Progress 

<4> ACCESS Student Profile' 

<5> HELP 

<6> EXIT 

res* the <KEY> -for the FUNCTION. you desire. 
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Computer -Based lEP Managemsnt System / Version 6.0 
ACCESB Student lEP 



>tud«r»t{Number? (0-99) 1. 

tEP Number? <1 or 2) 1 

I 



RIQHT-ARROW>=Select Field, <LEFT-|5RR0W>=Backspace; 
DOWN-ARROW >=Continue, <:UP-ARROW>J|Pi t , <CLEAR>=Clear Field 
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CSomputer-'Based lEP Managemant System / Version. 6.0 
ACCESS Student lEP 



l> UPDATE Objective (B)~ Status 
2> ADO Object! vfi(s) 
3> EDIT Objective(a) 
4> DELETE Objective (s) 
8> EXIT 

rese the <KEY> ior the FUNCTION you desire. 



tudent Number: 3066841361/01 - SAMFM_E STUDENT 
EP Numbers 1 has 19 objectives. 




ERIC 



m 



Comput«r-B««»d lEP M«n«g»m»nt Sy«t»m / V«r»ion 6.0 

ACCESS Studsnt lEP <1> UPDATE Ob jective<s) Statue 



tudant Nuipbvri 3066841361/01 - SAMPLE STUDENT 
EP Numbsri l( has 19^ objacti vem. 

Cod^iAOOl LROi 1.0 SROi 1.0 
001 1 This is the ••cond courss. 

R03Db«c.i this is WHERE THE DESCTIPTION FOR LONG-RANGE 

OBJECTIVE NUM^ER 1.0 WOULD APPEAR, 
no Dbbc.i. this is where THE DESCRIPTION FOR SHORT-RANGE 

OBJECTIVE NUMBER 1.0 (UNDER LRO 1.0) WOULD APPEAR. 
HO Criterion I ' 95 percent 
tatus: INCOMPLETE 
• 8R0 COMPLETED? <Y/N> Yes 
•rcentage Correct?. 9S« 
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CMfiutibf>-B«il»d lEP MAn«g«m«nt 8yst»m / y«rsion 6.0 



itl» for 1&> Raport (•) 

ANYCITY PUBILIC. SCHOOLS SPECIAL EDLTCATION DEPT. 



■ V 



LEFT-ARROW >-B«c ksp ac e , 

DOWN-ARROW >-Cont;inue, < UP-ARROW :>=E>« i t , <CLEAR>«C1 ear Field 
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tliNiiput«r-B«s«d lEP li«n«o«m«nt Symtvm / V«r«ion 6.0 
WPORT 8tud«nt lEP f 

tud»nt Number? (0-99) 1. 
EP Numb«r? <'l or 2) 1 



LEFT-ARRQW:>-BackspacB, ^ ' 

DOWN-ARROW >=Continue, <UP-ARRQW>=Ex i t , <CLEAR>=C1 ear Field 
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IMS 4>.0 Studsnt lEP R»port P«qe 1 

ndlvidual Izvct Educ*t 1 on a1 'Program (NOT a ContrAct) 
iNYClTy PUBLIC SCHOOLS SPECjAL EDUCATION DEPT. 

iitud«|/Ct- Numb»r/IEP Numb»r /N*moi 3066841361-01/1/ SAMPLE STUDENT 
l^drwJI'i 219 ANY STREET, ANYCITY, IN 47401 
chool * DYER JR. HIGH ) 
iradai B 

' roar«m/Servi cei LD/FT 

:i«ta o-F Last Psychological Teat: .01/01/81 

!urr«nt Mathematics Instructional Level i 

juirrent Reading Instructional Level t \ 
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V The xiourses/ areas and related objectives in this student's individualizes 
■ducat iOT^^,progr am have been developed speci-f ical 1 y -for pupils -formally in the 
iboyv 1 iited ,speci al education area (Mildly Mentally Handicapped, Learning 
e^!! Visually Handicapped, etc.). 



At the end of the semester, the teacher will indicate which of the 
ibjectiv^s have been mastered in a report which will be included in the pupil 
'•cords. f^l^is achievement report wi 1 1 reflect not only the student's individi 
ichievement in the course/area, but will also be utilized to plan his/her futi 
qourse/area objective assiqnments. 

It Sii^o should be noted that the teacher of each course/area may assiqn 
iddi tion*i^pb je^i ves, should student progress warrant it. 

i^vement 



r 



achievement of the objectives ifthal 1 be determined 




!IM8 6.0 Student II^P R«port 

[ndlviduAl iz»d Educational Program (NOT m Contract) 
^<VCITY PUBLIC SCHOOLS SPECIAL EDUCATION DEPT. 



um m m wM niM xs m m m m n;;^ m :r r 



n :tsi m Ku mt m n 



^lOOOi THIS 
LROi 1.0 



tudant Numb«r/IEP Numbwr /N«m«i 3066841361-01/1/ SAMPLE STUDENT 



s xs sai R = 



Eax3ntic:3a3Baaia33S3Xsa=:aBsx:aBaiX>nBBS 



IB THE FIRST COURSE 



SHORT-RANGE 

0) WOULD APPEAR. 

SHORT-RANGE 

0) WOULD APPEAR. 



JaiaiKaBac=::= 

l|rOi 2. 



THIS IS WHERE THE DESCRIPTION FOR LONQ-RANGE 
OBJECTIVE NUMBER 1.0 WOULD APPEAR 
SROi 1.0 THIS IS WHERE THE DESCRIPTION FOR 

OBJECTIVE NUMBER 1.0 (UNDER LRO 1 

Crit»rioni BO p»rc«nt 
SROi 2.0 THIS IS WHERE THE DESCRIPTION FOR 

OBJECTIVE NUMBER 2.0 (UNDER LRO 1 

Criterionj 95 percent 
SROi 3.0 THIS IS WHERE THE DESCRIPTION OF SHORT-RANGE 

OBJECTIVE NUMBER 3.0 (UNDER LRO 1.0) WOULD APPEAR. 

Criterionj 100 percent 
SRO: 4.0 THIS IS WHERE THE DESCRIPTION FOR SHORT-RANGE 

OBJECTIVE NUMBER 4.0 (UNDER LRO 1.0) WOULD APPEAR. 

Criterion: 95 percent 

THIS IS WHERE THE DESCRIPTION FOR LONG-RANGE 
OBJECTIVE NUMBER 2.0 WOULD APPEAR. 
SRO: l.O THIS IS WHERE THE DESCRIPTION FOR 
OBJECTIVE NUMBER 1.0 (UNDER LRO 2 
Criterion I 100 percent 
SRO: 2.0 THIS IS WHERE THE DESCRIPTION FOR 
OBJECTIVE NUMBER 2.0 .(UNDER LRO 2 
Criterion: 100 percent 
3.0 THIS IS WHERE THE DESCRIPTION FOR 
OBJECTIVE NUMBER 3.0 (UNDER LRO 2 
Criterion: 95 percent 



SRO: 



SHORT-RANGE 

0) WOULD APPEAR. 

SHORT-RANGE 

0) WOULD APPEAR. 

SHORT-RANGE 

0) WOULD APPEAR. 



l^OltThis 

.IROi 1.0 

1 



is the second course. 



THIS 
OBJ EC 
SRO: 



SRO: 



SRO: 



■ aca= = = =:=: = 

^002: This 
»R0 : 1.0 



IS WHERE THE DESCTIPTION FOR LONG-RANGE 
TIVE NUMBER 1.0 WOULD APPEAR. 

THIS IS WHERE THE DESCRIPTION FOR 
OBJECTIVE NUMBER 1.0 (UNDER LRO 1 
Criterion: 95 percent 
THIS IS WHERE THE DESCRIPTION FOR 
OBJECTIVE NUMBER 2.0 (UNDER LRO 1 
Criterion: 95 percent 
THIS IS WHERE THE DESCRIPTION FOR 
OBJECTIVE NUMBER 3.0 (UNDER LRO 1 
Criterion: 100 percent ^ 

third course t 



1.0 



O 



3. o 



SHORT-RANGE 
0) WOULD APPEAR. 

SHORT-RANGE 
0) WOULD APPEAR. 

SHORT-RANGE 
0) WOULD APPEAR. 
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THIS IS WHERE THE DESCRIPTION FOR LONG-RANGE 
OBJECTIVE NUMBER 1.0 WOULD APPEAR 

SRO: 1.0 THIS IS WHERE THE DESCRIPTION FOR SHORT-RANGE 

OBJECTIVE NUMBER 1.0 (UNDER LRO 1.0) WOULD APPEAR. 
Criterion: 90 percent 



t^IliS 6.0 student lEP yRaport Pa<m 2 

ndi vlduAli2«d Educ«t\lon«l Program (NOT Contriict) 
ANVCITV PUBLIC SCHOOLS ^ SPECIAL EDUCATION DEPT. 



iptud«nt Number/ I EP Number /N«m«i 3066841361-01/1/ SAMPLE STUDENT 

■ * ■ ■ M s M M w ■ ■ Mt a att M SK tt M ■ ■ XI o; •> M M ■ a |i ■ s IS » » H M ■ ■ M a rs » n B ■ V ■ ■ ■ a ■ ■ ■ 9« H « ■ s 

I SROi 2.0 THIS IS WHERE THE DESCRIPTION FOR SHORT-RANGE 

OBJECTIVE NUMBER 2.0, (UNDER LRO 1.0) WOULD APPEAR, 
i Cri ten on I 100 pare ant 

SROi 3.0 THIS IS WHERE THE DESCRIPTION FOR SHORT-RANGE 

OBJECTIVE NUMBER 3.0 (UNDER LRO 1.0) WOULD APPEAR. 
Cr it»rioni 95 p«rc»nt 



linOt 2.0 THIS IS WHERE THE DESCRIPTION FOR LONG-RANGE 
OBJECTIVE NUMBER 2.0 WOULD APPEAR. 

5R0: 1.0 THIS IS WHERE THE DESCRIPTION FOR SHORT-RANGE 

OBJECTIVE NUMBER 1.0 (UNDER LRO 2.0) WOULD APPEAR. 
Cr iter ions 95 percent 
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ut«r-BaB«d lEP Makn«q«m«nt Symtwm / Varalon 6.0 
AT Btud«nt lEP ProgrvBS 



|tl« for lEP Progr»«« R»port<«)7 

W>IYCITY PUBLIC BCMOOLS SPECIAL EDUCATION DEF^T. 



ARROW >-Continu», < UP-ARROW >-Em 1 1 , sCLEAR :>-Cl ear Fi»ld • 




0 
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^omQutmr -Bmmm0 lEP M«n«g«m«nt Systam / Varslon 6.0 
j(Mn|qRT Student lEP Prograss 

^ Numbwr? (1 or 2) 1 



LIFT-ARROM >-iEi«c k spAC* , 

BOWN-ARROW >-Cont lnu», < UP- ARROW >-Ex 1 t , CLEAR '-C1 »«r Fi»ld 
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IHl 6.0 Student |EP Froflr«*m K»p(jr t J uiw I 

ndl vl dual 1 zed Educational Program (NOT a Contract) 
NYCITY PUBLIC BCHOOLB SPECIAL EDUCATIUN DEPT. 

kyd«nt Numbvr/IEP Number /Namsi 3o^^04t / 1 / SAMPLE STUDENT 
tfdn«««l 219 ANY BTREEf. ANVCITY, IN a/AiU 
Chdbl I DYER JR. HIGH 
rad«V 8 

rogram/Sprvicei LD/FT • 
at« oi Lawt Pnycholotji c:*«l Ttfmt i *)\/n^/tU 

urrent Hat hitmat l c«* InStriirt i anal L«v»i t 

urr«nt Rsadi ng . Ihstruc 1 1 onal L«v«l i t . . . 



The cour ^en/ rireae and related obiectives in thi« «tudent*« individualized 
duration proqri^m hrsvi? b6*»n developed sipec i ^ i c a 1 I y iar pupil* formally in the 
bove 1 1 ttted spfr?ciiU educut-ion area (Mildly Mentally Handicapped, Learning 
leablod, Vl«-,Ltally M.a^nil i c apped , etc.). 

At tlu» fuuJ uf thu sumemter , the t«acher will i indicate which o^ the 
bjectivns r»r4vt* L)»n'fi ma*t e»rir»d in a report which will be included in the pupil '» 
ecortl«;i. Thi> . t< h 1 vj?mwn t. report will rt?tlt>ct not only the sttuJent's iiuiividual 
chleve»m*>nt i r» t ru» <:oure©/r*rea, but will a\ *o bc» utilized to pl.^n hi«s/her future 
ourso/art'M ob um M ve ass i (jnmen t s . 

It ..il ro hculd not<?d that the tt?acher ot Mc^ch c our «>c? / ar p*.^ fnav acsign 

ddi^ional ob ) ♦•L t 1 vt?s , should student progress warrant it. 

he ach 1 ey^-Mnen t of the objectives shall be determined 



er«on(s) attending Case Confer 
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IMS 6.0 Student lEP Progress Report Page 1 

ndi vi dual ized Educational Program (NOT a Contract) 
NYCITY PUBLIC SCHOOLS SPECIAL EDUCATION DEPT. 

■i«s=:= = = = = = = = = = = = = = = = = === = = = = = ====== = = = = = = = == === =====i== === = = ===== ============= 

tudent Number/ I EP Number /Name: 3066841361-01/1/ SAMPLE STUDENT 



0008 THIS IS THE FIRST COURSE ^ : 

ROs 1.6 THIS IS WHERE THE DESCRIPTION TOR L0NG--RAN6E 
OBJECTIVE NUMBER^ 1.0 WOULD APPEAR 

SRO: 1.0 THIS IS WHERE THE DESCRIPTION FOR SHORT-RANGE 

OBJECTIVE NUMBER 1.0 <q/NDER LRO 1.0) WOULD APPEAR. 

* COMPLETED * Criterion: 80 percent - Score: 97 percent 
>>> 25 7. o^: the SROs ^or LRO 1.0 have been COMPLETED. 

ROi 2.0 THIS IS WHERE THE DESCRIPTION FOR LONG-RANGE 
OBJECTIVE NUMBER 2.0 WOULD APPEAR. 

SRO: 1.0 THIS IS WHERE THE DESCRIPTION FOR SHORT-RANGE 

OBJECTIVE NUMBER 1.0 (UNDER LRO 2.0) WOULD APPEAR. 

* COMPLETED * Criterion: 100 percent - Score: 100 percent 
>>> 33 7. o^: the SROs ^=or LRO 2.0 have been COMPLETED. 

>>> 29 7. oi the SROs ^^or AOOO have been COMPLETED. 

■in======:======== = ==r=:= = = === = = = = = === = = = === = === == = = = === = === ================ 

001: This is the second course. s 
ROs 1.0 THIS IS WHERE THE DESCTIPTION FOR LONG-RANGE 
OBJECTIVE NUMBER 1.0 WOULD APPEAR. 

SRO: 1.0 THIS IS WHERE THE Dp»CRIPTION FOR SHORT-RANGE 

OBJECTIVE NUMBEa^rTO (UNDER LRO 1.0) WOULD APPEAR. 

* COMPLETED * Criterion: 95 percent - Score: 98 percent 
!>>> 33 7. o^: the SROs ^^or LRO 1.0 have been COMPLETED. 



j>>> 33 7. of the SROs ^^or AOOl have been COMPLETED. 

ij002:This is the third course s 
|R0: 1-0 THIS IS WHERE THE DESCRIPTION FOR LONG-RANGE 

OBJECTIVE NUMBER 1.0 WOULD APPEAR •> 
^» 0 y..ai the SROs ^^or LRO 1.0 have been COMPLETED. 
f^O: 2.0 THIS IS WHERE THE DESCRIPTION FOR LONG-RANGE 

OBJECTIVE NUMBER 2.0 WOULD APPEAR. 
:>>> 0 7. o^: the SROs ^^or LRO 2.0 have been COMPLETED. 
>>> 0 7. o^^ the SROs ^^or A002 have been COMPLETED. 
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Computer-Based lEP Management System / VersiiMj 6.0 \ 
ACCESS Student Pro-File ' ] 



tudcnt Number? (4t*-99) 1. 



LEFT-ARROW >=Backspace, 

DOWN-ARROW>=Continue, '< uP- ARROW >=Ex.it, <CLEAR>=C1 ear Field 



V 
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P|CCESS Student Profile / HELP 



ime the <UP-ARROW> and <DOWN-ARROW> keys to move the pointer to 
the item to be changed. 

p|ress the <SHIFT> and <»> keys together before changing the 
tern indicated by the pointer. 



Press the <P> key to PRINT the Student Profile. 

Press the <K> key to see. the codes allowed for items 
larked: (see key) 

Press the <E> key to EXIT and UPDATE the Student Profile. 

Press the <?> key to EXIT and NOT UPDATE the Student Profile. 

Press the <SPACE BAR> when READY 
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IMS 6.0 Student Pro-file as o-f 
tudent Code Number: 
mum I 

arent or Guardians 
street Address: 
;ity and State: 
Ipcode: 

hone # (AAAEEENNNN) : 
lex <M or F) : 

lace: 

tirthdate (MMDDYY) : 

chool : 

rade: 

rogram Code <see key) : 
•rvice Code <see key): 
ost Recent Psych. Test: 

rogram Codes: 



10/18/83 

3066841361/01 

SAMPLE STUDENT 

MR. AND MRS. STUDENT 

219 ANY STREET 

ANYCITY, IN 

47401 

812-555-1212 
M 

CAUCASIAN 
03/02/72 
DYER JR. HIGH 
8 

LD 

FT 

01/01/81 



MR = 
OMH = 
MH = 
D 
D 

H = 
H = 
H 
H 

^UT = 



Severely Mentally Retarded 

Moderately Mentally Handicapped 

Mildly Mentally Handicapped 

Learning Disabled 

Emotional ly Di sturbed 

Physi cal 1 y Handi capped 

Vi sual 1 y Handi capped 

Hear ing Handi capped 

Communi cati ons Handi capped 

Autistic 



Service Codes: 
FT = Full -Time 
PT = Part-Tim^ in: 

1 = Social Science 

2 = Science 

3 = Language Arts 

4 = Math 

5 = P.V.E- 
R = Resource 
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APPENDIX B 



INFORMAL MATH INVENTORY 
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PROBC ■ 7 
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"7 



— ^ 



1 



"7 
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"7 
1. 
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PROBE - 15 

<£>S TS-a- SS 3S 13 

?_X3 X ^ 2S.^ __2£.!Z_ >c ^ _ >< s 

«£>S <£>S 2S 3«P 33 QS 

__xs_^ _2iZ!_ _2i^_ _ X Q _ >< s_ 

S3 " 2S IS 

_^X3_ _ X O _ XS X ^ X 3 _21ft_ 

33 <£>-7 -O-S 1:7- 

_x^__ _!2i^_ _ x^ >< Q _ >< s 

S'T' so 3S > 5^ 
X ^ X^ _ X ^ X ^ X Q 

s 

S2 S^T- ■ 1*P 

_XS_ _2iZ_ X^ _ X Q_ _ >< S _X ^ 

5^ 3-a- 3-7 33 S3 

_2iZ_ X^— _xz_ _x^_ _2<Z_ _ ><Z!_ 

S«5» -T-*? S*5» 20 S:?- 

_X^_ _XS_ _ X^_ _ X^_ _ x^_ 

-T-S 33 Q-7 <£»5 SS '7"5> 

_X3_ _ X^_ _XS_ _ X^_ _21Z_ _ X5_ 

S<£> ^S'T' QQ :2S 

X Q _ _2S^_ >< Q _ >< s _2iZ_ _2i^_ 
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APPENDIX C 
OPERATION, CLUSTER, AND SKILL LIST 
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Skill 



^ X 

ADDITION 

Probe^.l- Addition Facts, 1* to 10 with sum < 'n 
' • Sums to 



>1- 
2 



■ 5 
6 
7 
8 
9 

10 



1 (Addends 

2 

3 

4 

5 

6 

7 

8 

9 

10 



1 through 10) 



Add Fac-I 



, +1 (Maximum Sum = 10) 



12. . 

13 

14 

15 

16 

17 
V 18 
\9 



+2 
+3 
+4 
+5 
+6 
+7 
+8 
+9 



PROCE ?2 - Addition Facts, 2 to 9 with sum > 10 < 19 
Skill Lgv°ls Sums to 



2? n (Sinale Diait Addend Only) 

21 12 



c 

23 
24 



2 13 



14 

P 16 

27 18 / 

/ 

^ Add Factg/ 

28 +2 {Sj^ = 11 thrcunn IS, 

29 ■. +3 (jSinqle Digit Addend Onlv' 

30 +4 

31 . +5 

32 . +6 

34 r ts 

35 436 +9 



PROBE sf3 - Addition Fact:, 
Double Digit + Single Digit :/ith ;io Carry 



Skin Levels 

36 Double Digit/Sinnle Digit - Ho Carry 

37 Double Digit on Top - Sinnle on aot'tcm - No Carrv 

38 Double Digit on Bottom - Single on Top - lio Carry 

PROBE #4 - Addition Facts, 
Double Digit + Single Digit 'Jith Carry 

Skin Levels 

39 Double Digit/Sinole Digit - With Carry 

40 Double Digit on Top - Single on Bottom - l/ith Carry 

41 . DouixJ*^1git.on Bottom - Single on Top - With Carrv 




PROBE §5 - Addition Facts, 
Double Digit + Double Digit liith ;io Carry 



Skill Levels 



42 Double/Double + No Carry 



PROBE f?6 - Addition Facts 
Double Digit + Double Digit With Carry 



Skill Levels 



43 Double/Double - './ith Carrv 



r 



M wmiiiiiij) mm 



SUQTR.ACT!Or! 



PROCE #7 - Subtractt,on/ac:s, 
Sinnle Diqit - Sirgla Digit 



Skin Levels 

44 
45 
46 
47 
43 
49 
50 
51 
52 



53 
54 
cc 

56 
57 
58 
59 
60 
61 



Minuend 

-1 (Simle Diqit Minuend and 

-2 Subtrahend) 

-3 

-4 

-6 
-7 
-8 

-9 

Rer^ i nder 

1 (Renainder < 10) 

2 

3 

4 

5 

6 

7 

3 

9 



PR03E #3 - Subtraction Facts, 
Double Digit - Single Digit With .No Borrow 



Skill Levels 



63 
64 
65 
65 
67 
68 
69 
70 
71 



Subtrihsnd 



-0 
-1 
-2 
-3 
-4 
-5 
-G 
-7 

-8 
_o 



(Subtrahend < 10) 



WBPom mm 
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PROliE s-'9 - Subtraction Facts, / 



Minuend > 9 < 19, Subtrahend 1 - 9 With Borrov/ 
''''' ^''^^'^ Subtrahend 



74 
75 
76 

77-: 

78 
79 
80 



-3 
-4 
-5 

-6 
-7 
-8 
-9 



PROBE #10 - Subtraction Facts, 
Double Digit - Single Diqit With Borrow 



Skill Levels 

" 81 
82 
S3 
84 
35 

86 • 
.87 

88 
-89 



Subtrahend 

-1 
-2 
-3 
-4 
-5 

^ -6 
-7 
-3 



-9 

PROBE #11 - Subtraction Facts, ^ 
Double Digit - Double Digit With No BoVrow 



Skin Levels 
90> 



PROBE #12 - Subtraction Facts. 
Double Digit - Double Digit With Borrow 

msmBi 
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MULTIPLICATIOfI 



PROBE #13 - Multiplication Facts, 
Single Digit x Single Digit 



Multiplier 

Ix 
2x 
3x 
4x 
5x 
6x 
7x 

ax 

9x 

PROBE #14, Multiplication Facts, 
Single Digit x Double Digit IJith No Carry 

Skill Levels 
101 



PROBE #15, Multiplication Facts, 
Single Digit x Double Digit With Carry 

Skin Levels 



Skill Levels 

92 
93 
94 
95 
96 
97 
98 
99 
100 



MMiFfliffliiii) mm 
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PROBE #16 - Division Facts, 1 - 9 



Skin Levels Answer 

103 1 

104 2 

105 3 

106 4 

107 5 
103 6 

109 " 7 

110 8 
m 9 
.,^2 * (Divisor) 

113 ,-2 

114 z 

115 4 

116 . 5 

117 6 . 
113 7 
119 8 
123 9 



441 



APPENDIX D 
CORRELATIONS OF COMPUTER MEASURES 
WITH PAPER AND PENCIL MEASURES 
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• 

Instructional 








B(l) 










Operation 








Student 


ArAa 


Corr • 






Al 


Subt. 




Mult. 


.95 


A2 


Mult. 


.99 


Subt. 


.98 


A3 


Subt. 


.91 


Mult. 


' .88 


A5 


Add. 


.82 


* Subt. 


.77 


A6 


Subt. 


. 99 


Mult. 


.52 


A7 


Subt. 


.95 


Div. 


.76 


A8 


Mult. 


.95 


Subt. 




A9 


Subt. 


.52 


Mult. 




AlO 


Mult. 


-.14 


Div. 


-.99 


All 






Subt. 


.95 


' A12'< 


Add. 


.87 


Subt. 


.88 


\ 






Mult. 


.99 


\)a14 


Subt. . 


.70 


\Div. 


.48 


YA15 


Div. J* 


.41 


Subt. 


.85 



Table Correlations of Paper-and-Pencil and 

Computer Measures Across Three Baseline Periods for 
Each Student. Digits per Minute Correct. 
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